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Editorial

Traditionally all abstracts of contributions submitted to the 23rd General Assembly
are included free of charge in the Annales Geophysicae Supplement once they were
accepted by the appropriate convener(s) and once they were received in time, in the
standard format and of sufficient quality for reproduction. Abstracts submitted for
symposia included in two different parts of the Supplement issue are included (twice)
in both parts, respectively.

Like in previous years, not all contributions included will actually be presented.
Because of the lack of financial support, several young scientists as well as colleagues
from the central and east-European countries will not be able to participate in the
meeting, although the Society has continued its support schemes, such as the Young
Scientists’ Travel Award and the East European Support Award. In this way there are
more abstracts included in the Abstract Book than contributions compiled in the
Programme Book. Therefore, in order to simplify the ordering of abstracts within an
event, we have adopted the alphabetical order with respect to the surname of the first
author rather than the order of presentation in the Abstract Book.

With almost 5.800 contributions received, this Supplement of Annales Geophysicae has
become an important open forum for fast distribution of results of geophysical
research on a pan-European, international level, helping, at the same time, to promote
the contact between all geophysicists in Europe. Please, support the fostering of
cooperation and contact your colleagues also if not personally present this time. For
this reason, the authors have also included a contact e-mail or fax number in their
abstract for faster correspondence.

On behalf of the Society I am very pleased to welcome you to Nice on the occasion
of the 23rd General Assembly of the European Geophysical Society. May your
participation in this meeting be successful and scientifically rewarding.

A K. Richter
Executive Secretary
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SOLAR TERRESTRIAL SCIENCES (ST)
ST1 Review session on solar-terrestrial sciences

Convener: Fabian, P.
Cp-Convener: Hapgood, M.A.

ESTIMATION OF THE AMOUNT OF ENERGY TRANSFERRED
FROM SOLAR WIND TO THE EARTH MAGNETOSPHERE
AND IONOSPHERE :

I. L. Alexeev

Institute of Nuclear Physics, Moscow State University, 1198999, Moscow, Rus-
sia. .
alexeev@deci.npi.msu.su/Fax: {07] 095 939 35 53

The solar wind MHD generator is the general energy source for all mague:
tosphere processes. The ionospheric Joule heating and ring current particlé
precipitations to atmosphere are the main energy losses. The field-aligned cur-.
rents directly transport the energy and momentum of the solar wind plasma to
the Earth’s ionosphere and upper atmosphete. It is the first channel for energy
transfer to the Earth's magnetosphere and ionosphere. The magnetospheric’
plasma sheet and tail lobe plasma convection generated by solar wind is the
second energy source. The convection accompanies the plasma sheet and cold
jonospheric polar wind ions acceleration. As result of this processes the ring
current injection occurs during disturbed intervals. After recovery phase of the
magnetic storm the energy is released in the form of ring current particle pre-
cipitations to atmosphere. The third energy transfer way includes the tail lobe
magnetic field energy storage connected with the increasing of the tail current
during southward IMF. After that the magnetospheric substorms occur. The
previous magnetospheric state and solar wind conditions determine amount of
energy which is transferred by each of mentioned above ways. Experimental
evidences and modél simulations are reviewed for each energy transfer process.

IONIZING RADIATION OF THE SUN AND SOLAR-TERRESTRIAL .
CONNECTIONS

S.V. Avakyan (Aerospace Physical Optics Laboratory of S.I. Vavilov State
Optical Institute, 199034, St. Petersburg, Birgevaya 12, Russia)

At present the monitoring of the solar EUV and soft X-ray radiation in the

. main ionizing spectral range of 0.8-120 nm are not carried out. The purpose of

our project entitled "The creation of the permanent space patrol of the solar
EUV and soft X-ray radiation” is to fill up this gap. The project is realized
under International Science and Technology Center, Moscow. The response of
the upper atmosphere and ionosphere on the solar flares have scarcely been
studied experimentally. The main method of the vertical ionospheric sounding

is not informative in this time because of there is the anomalous absorption of

radiowaves. Therefore the verification of the theoretical models of the
jonosphere is still difficult. In the present paper process of excitation of the
Rydberg atomic and molecular states should be taken into account in the solar-
terrestrial connections as a source of the information on the solar shortwave
activity (associated with the solar flares, solar cycles. and solar rotation). The
Rydberg state radiation in the millimetric and centimeter waves penetrates
downwards in the atmosphere and biosphere and can be registered on the
Earth surface as the passive radio ionospheric sounding during solar flares and
magnetic storms. This characteristic emission of the upper atmosphere can be
probably considered as an "X-agent” in solar-atmosphere-biosphere
connections proposed by Soviet heliobiologist A.L. Tchijevsky (1897-1964)
sixty years ago. :

.PROBLEMS IN THE PHYSICS OF SOLAR-TERRESTRIAL EF-

FECTS

V. Eselevich
Institute of Solar-Terrestrial Physics, 664033 Irkutsk, P.O.Box 4026, Russia.
eselOiszf.irk.ru/Fax: (395-2) 46 25 57

A general approach to this problem is formulated. It involves dividing all solar
wind (SW) flows into two large classes: quasistationary SW streamers (a fast
SW from coronal holes, and a slow wind flowing in streamer belts and chains),
and sporadic streams (in the general case they include the sequences: shock
wave, shock-heated plasma, and coronal mass ejection). Since sporadic stream-
ers propagate over quasistationary streamers, these latter should be studied
before sporadic streamers. By considering an example of fast SW streamers, it

.is shown that the physical picture of the SW streamers flowing out of the coro-
"nal hole and of the subsequent movement of the streamer to the Earth’s otbit,’

based on analyzing current observational dats, makes it possible to obtain semi-
empirical relationships which describe reasonably well the quantitative corre-
lation of coronal hole characteristics with parameters of related SW streamers
at the Earth’s orbit. Semi-empirical relationships are obtained, which relate
coronal hole characteristics to instants of origin of terrestrial magnetospheric
disturbances with K, > 5 caused by fast SW streamers from these holes.

OUR NEW SUN

R. A. Harrison : . . e
Space Science Dept., Rutherford Appleton Laboratory, Chilton, Didcot, Ox-
fordshire OX11 0QX, UK.

The extremely successful Solar and Heliospheric Observatory (SOHO) mission
is dominating solar physics research world wide. It is giving us a new view
of our star, allowing us to probe the interior of the Sum, to map its atmo--’
sphere and to sample directly its particle emissions. In this talk a review of the
observations made from the SOHO spacecraft will be given. Their impact on
our understanding of the Sun will be discussed and, in particuldr, major new
discoveries highlighted. .

GLOBAL RESPONSE OF OZONE TO COSMIC IN;FLUENCE

A Krivolutsky, N.Negreeva (Central Aerological Observatory,Dolgoprudny, Moscow
Reg., Russia ) .

N.Perejaslova, M.Nazarova (Institute of Applied Physics, Moscow, Russia)
G.Bazilevskaya (Lebedev Physical Institute, Moscow, Russia)

Solar proton fluxes measured on base of monitoring by Russian polar satellites system

_"Meteot" galactic cosmic ray intensity (balloon measurements in Stratos phere at

Murmansk, Moscow, Alma-Ata and Mirny), and total ozone content over globe
(ground based and TOMS observations) were used to investigate a temporal and
spatial structure of total ozone response to cosmic forcing. Statistical analysis has
revealed a clear ozone response to strong SPE's in 1972,1989;1991 and 1997
(November). Negative response was revealed at high latitudes (of about 15 Dobson
units when yearly averaged data were used), reduced practically to zero at 45 N and
becomes positive at lower latitudes both for Southern and Northern
Hemispheres.Decadal response of ozone to GCR which is in antiphase with solar cycle

. conteins a linear negative trend of about 1 DU/decade. Positive response ot total ozone

at lower latitudes is discussed on base of photochemical modelling.
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INVESTIGATION OF SOLAR-TERRESTRIAL RELATIONSHIP DURING
GEOMAGNETOSPHERIC STORMS USING PATTERN RECOGNITION
METHODS

J V. Kovalevsky

Institute of Terrestrial Magnetism and Radio Wave Propogation Academy of Science,
Troitsk, Moscow Region, 142092 Russia

) Jkoval@lzmmn rssi.ru; ishkov@top.i izmiran. woitsk.ru, FAX: [095] 334-01-24

The mvestlganon of complex system phenomena, such as-the solar-terrestrial flares,
~ the coronal mass ejections, and the geomagnetospheric storms (GMS), happening in
the coupled solar-terrestrial system, requires to resort to the adequate investigation
methodology and methods. It is suggested a new methodological approach system
approach (SA) based on pattern recognition methods (PR). The main purpose of this

.- methodology is investigation of complex phenomenon as integrity in which the set of
studied processes of different modality is considered as tightly interconnected complex

" in space and in time. We try to outline very briefly one of the possible variants of a
common approach of attack the solar- terrestrial relationship problem (as the starting
point) during GMS. The essence of the approach is demonstrated on example of data
analysis of the GMS as a key link of chain of the entire very complex inter-connected
solar- terrestrial system. We belive that the application of suggested approach will be
usefull to solve some problems of the cause-effect connection revealing when
evaluating the action of the phenomena in the solar-terrestrial system impact on
physical and technical environments.

THE STRUCTURE OF THE DAYSIDE MAGNETOPAUSE
AND OF DAYSIDE AURORAL PRECIPITATIONS DUE TO
PULSED MAGNETOPAUSE RECONNECTION

M. Lockwood and M. A. Hapgood
Rutherford Appleton Laboratory, UK
m. lockwoodérl ac.uk/fax: +44-1235-445848

The structure and variations of the dayside magnetopause and of the
corresponding low-altitude lpltatlons are discussed in terms of the
open ma eto here mode mcular, a much-studied FTE event,
seen by satellites, is shown to be a pamal
crossmg of an open low-latltude boun layer (LLBL). Application
of the stress-balance test reveals that the is a convecting structure
moving in a direction which is significantly different from the local
gn etosheath flow. In addition, the method of Lockwood and Smith
(1992) reveals that the field lines in the event core were opened in a
pulse of enhanced reconnection rate. These results mdncate that the
event is caused by a thickening of the LLBL in response to a
reconnection pulse, rather than being a consequence of a boundary
indentation due to a magnetosheath pressure fm se. The ijons injected
across the ma, wgnetopause along the open field greclpltate into the
1onos here where they form the {reclpltatlons classed as dayside
plasma sheet (BPS), LLB mantle and polar cap as
the ﬁeld lines evolve away from the open/ osed separatrix and towards
-the tail lobe. Observations of these precipitations also show the
predxcted effects of pulsed reconnection.

EL-NINO AS A LINK IN SOLAR -TERRESTRIAL CONNECTIONS:
G!ODYNAMICAL‘ PROBLEMS

M.Nuzhdina
Kiev Shevchenko Unlvorslty, Observatoma 3, Kiev, Ukraine, 254053;
mn@aoku.freenst klev.ua

- EFNino and Southen Oscillation (ENSO)- events coirelate with correlation

functions between equatorial components of Al ric and Geodetic
Excitation Functions of the. polar motion (cor(AGEF)) (Nuzhdina, Kolaczek,
1997. Annales Geophlisicae, Suppl.1, Vol.15, p.7.). Preliminary AGEF were
filtered to obtain data series with anuual and ssmi-annual oscillations.
Maximum E has been carried out for the cor(AGEF),
ENSO, Wolf-numbers and geomagnetic activity index Ap. Main oscillations for
x-and y- component of the cor(AGEF) have periods of about 20-28, 30-40,
50-60, 80-70 months. variativons take place in data series of
-ENSO, Wolf-numbers and Ap-index. Oscillations with periods 60-70 months
and 20-30 months In geodynamical and ENSO data series are connected with
the correspondent variations in solar activity and geomagnetic disturbanes.
The firat oacillation is 2 harmonic of the 11-year solar activity cycle; the last
one is known Quasi-Blennlal cycle.
- The (cor(AGEF)) may be represented as an amplutude’s modulated process,
where semiannual and annual ocsillations are own variations of the AGEF
and osciations with periods of about 2-3, 5-8 years are the periods of
ampiitude modulation which takes place during ENSO events.
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SHORT- AND LONG-TERM OZONE LAYER VARIATIONS
AND THEIR CORRELATIONS WITH SOLAR ACTIVITY

8.P.Perov, G.M.Kruchenitsky, A.M.Zviyagintsev
Central Aerological Observatory (sperov@per.nifhi.ac.ru)
S.F.Timashev, 1.G.Kostyuchenko (Karpov Physical-Chemical Institute)

Total ozone (TO) - solar activity correlations in the range of minutes -
years have been established with the help of wavelet analysis and
spectral analysis in glide time window as well. Power spectra of data sets
of some daily solar parameters (sunspot numbers, 2.8 GHz indices
values of solar mean magnetic field, Lyman & emission values etc.) have
been compared with some geophysical parameters (TO, Earth's rotation
velocity, ENSO index) spectra. It is shown: TO world network data sets
exhibit 11-years periodicity only for some peiods and with a different
coeffitients of correlation, the strongest Forbush decreases give the
statistically significantly TO decreasings approximatly 1 Dobson unit.
Amplitudes (1...15 D.u.) and periods (5...500 minutes) of TO oscillations
in tropics show a good correlations with the indices of 2.8 GHz for the
well known 27-days solar activity periodicity. This fact seems to confirm
the dynamical nature of TO ozone oscillations and their connection with
vertical wind variations caused by IGW. Possible mechanismes are
discussed. The work was partly supported by the Russian Foundation
for Fundamental Research, Grant No 96-05-66003.

THE NIGHSIDE MAGNETOSPHERIC TAIL

J.A. Sauvaud
CESR/CNRS, Toulouse, France.
sauvaud@cesr.cnes.fr/Fax: [+33)] 5.61.55.67.01

A review of the nightside magnetospheric tail is presented according to recent
observations. A strong emphasis is given to the coupling between the solar wind
and the magnetosphere which leads to energy storage in the tail and to sudden
energy dissipation starting at substorm onset. First the dynamics of the tail
is examined from geosynchronous orbit to the far tail during substorm growth
phase. It is shown how the tail magnetic field increase due to reconnection is
linked to the overall increase of the tail current, to energetic particles decelera-
tion at geosynchronous orbit and to plasmasheet thinning in the mid-tail. The .
location of the initiation region of substorms is deduced from multi-satellite
studies of the tail field changes and from backward trajectories computations
of bouncing ions. An attempt is made to link the mid tail dynamics with the
far tail one using magnetic signatures of propagating cross-tail disruption, sud-
den plasma sheet thinning, travelling compression regions (TCR) and travelling
plasmoid.

THE SOLAR RADIATION AND MODELS OF CONTROL PROCESSES
OF WATER STORAGE DYNAMICS IN NORTH AFRICAN CONDITIONS

R Souf Eljil (1) and E.Z. Gak. (2)
Agrophysical Research Institute, Saint-Petersburg, Russia. (Tunisia),
client. spbpost@rex.iasnet.ru (theme: Box 9- Dr.Souf Eljil)

It is very important to study the problems of the necessity of taking into account of
solar radiation in models of control processes of water storage dynamics.
Stimulating of optimisation these processes takes into account different
meteorological factors and climatic parameters, and the role of the solar radiation
in the production process and in system soil- plant-atmosphere is considered as the
most important one. While simulating the dynamics of water storages we have
developed the algorithm of calculating the operative control of irrigation time and
rates. Model experiments realised with the help of the computer allowed to solve
some theoretical problems of investigating and applying the theory of one way
positive control to the solution of the concrete task of operative optimal control
(Souf Eljil R., 1993, 1995).The information was obtained in complex investigations
specific for the region under the study (Tunisia).Obtained temporary dependencies
of solar radiation in conditions of North Affica reflect the phenomena of global
scale. E.g. magnetic storm registered in conditions of avroral zone of south
magnetic pole (Russia-Arkhangelskaya region) on the whole concedes with
temporary structure FAR registrated in conditions of Tunisia. The synchronous
reaction of cellular structures of different genotype on magnetique storm noted
(Belesheva, 1995),it permits to wait and analogous influences on biological objects.
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COMPARISON OF CRISTA I DATA WITH ER-2 MEASURE-
MENTS WITH THE HELP OF A TRAJECTORY MODEL

J. T. Bacmeister (2); G. Eldmann (1), V. Kiill (1). D. Offermann (1) and
P. Preusse (1)

(1) Physics Department of Wuppertal, Gau»-Stra.s:e 20 42097 Wuppertal,
(2) Code 7641, Naval Reseach Laboratory, Washington DC, 20375.
eidmann@upos2.physik.uni-wuppertal.de/Fax: [49] 202 439 2630

CRISTA measurements of CFC11 and HNOj; over Alaska at an altitude of
about 20 km acquired during its first flight in November 199+ were compared
with ER-2 observations in the same region over a time interval of eight hours
at the beginning of the CRISTA mission. Though miss times and distances oc-
cassionally were low. at several locations non-negligible discrepancies occured
between the mixing ratios found by both methods. As atmospherical dynamics
were high in the investigated region. a two-dimensional isentropic trajectory
model using analyzed winds has been applied to shift data from both observa-
tions to a fixed poine of time for further comparison. The agreement between
the mixing ratios from the two observations of both trace gases is shown to
- improve considerably following this analysis.

SENSITIVITY STUDIES OF THE WINTER MIDDLE ATMO-
SPHERE WITH AN ADJOINT MECHANISTIC MODEL

F. Baier (*) and G. Giinther (*)
(*) Institute for Geophysics und Meteorology, Cologne University, Albertus-
Magnus-Platz. D-50923 Cologne, Germany.

Four dimensional data assimilation has become operational in numerical
weather prediction and is now beeing developed for GCM's too. Adjoint model
formulations are therefore needed as efficient computational tools. They can
also be used for sensitivity studies. We derived an adjoint model version from
a global mechanistic model of the middle atmosphere (COMMA) to test physi-
cal parameterizations and predictability. To study Northern Hemisphere winter
conditions we used three different data sets (SSU, UKMO. ECMWF) covering
the time period from October 1991 until Match 1997. For the lower stratosphere
diabatic heating sources and planetary wave activity will be discussed. Above 10
hPa observations ate less frequent and reliable. But accurate knowledge of the
radiation and gravity wave fields is strongly recommended e.g. for climatologic
calculations. To analyse main countributions to the observed mean stratospheric
and mesospheric circulation we used the adjoint system for sensitivity studies
taking into account both observations and model dynamics.

BISPECTRAL ANALYSIS OF NON-LINEAR TIDAL/PLANETARY-WAVE
COUPLING IN THE MESOSPHERE AND LOWER THERMOSPHERE

A.G.Beard, N.J. Mnchcll and P.J.S.Williams :
Department of Physics, The University of Wales, Aberystwyth, Ceredigion,SY23

.3BZ. UK., E-mail: agb9l@aberac uk’

Atmospheric tides in the mesosphere and lower thermosphere are known to exhlbnt
considerable short-term fluctuations in amplitude. The mechanisms producing this
variability are poorly understood, but are believed to include non-linear interactions
between tides and planetary waves. Meteor-radar data collected over the UK between
1989 and 1994 are analysed in the light of current non-linear interaction theory, which
suggests the production of secondary waves having frequencies that are the sum and
difference of those of the primary waves (the tide and planetary wave) involved in the
interaction. Quadratic phase coupling is also predicted between the primary and
secondary waves, Bispectral analysis is a powerful technique for investigating the
occurrence of such non-linear interactions and the suuabnllty and limitations of this
technique as a detector of quadratic phase: coupling in geophysncal data sets are
discussed.

MASS EXCHANGE ACROSS THE SUBTROPICAL BARRIER
IN A 3-D GLOBAL MODEL DURING A SIMULATED SUDDEN
STRATOSPHERIC WARMING.

A. Beck
RRZN, Universitit Hannover, D-30159 Hannover, Germany.
beckOrrzn.uni-hannover.de/Fax: [49] 511 7623003

The mass exchangé from the tropics into midlatitudes across the subtropical
barrier during a simulated midwinter stratospheric warming is mvesngated with
a tracer experiment in a 3-d global gridpoint model.

The exchange process is driven by the activity of planetary waves and cleacly )
dependent on height. The largest flux out of the tropics occurs between 15 and

20 km and is directed to the winter hemisphere. A smaller secondaty maximum
of flux of tropical air to midlatitudes is located near 30 km. Above this level,

the flux from the tropics to midlatitudes decreases mth height, reaching its .

minimum near the model stratopause

THE EVOLUTION OF THE STRATOSPHERE IN A 3-D GLOBAL
GRIDPOINT MODEL AT THE PRESENCE OF STEADY STATE
ENSO WARM AND ENSO COLD FORCING.

A. Beck (1) and S. Leder (2)
(1) RRZN, Universitit Hannover, D-30159 Hannover, Germany, (2) Instiut fiir

Meteorologie, FU Berlin, D~12163 Berlin, Germany.

beck@rrzn.uni-hannover.de/Fax: [49] 511 7623003

A global 3-d mechanistic gridpoint model is used to investigate the response
of the stratosphere to different climatological lower boundary forcing at 200
hPa. Three 1000 days model simulations with constant lower boundary forcing
of the observered geopotential height fields at 200 hPa for January of ENSO
cold. ENSO warm, and climatological mean will be compared in detail. Main
emphasis is put on pronouncation of the stratospheric winter polar vortex and
the intensity and the frequency of ouccuring stratospheric warmings.

The use of the geopotential heights at 200 hPa of the ENSO cold January leads
to a better pronounced stratosheric polar vortex as at the presence of ENSO
warm or climatological mean lower boundary forcing.
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DUAL WAVELENGTH POLARIZATION LIDAR OBSERVATIONS AT
TROPICAL LATITUDES DURING THE ALBATROSS CAMPAIGN 1996

Georg Beyerle(*?), Heinz-Jiirgen Schifer*3), Thierry Leblanc!?), L. Stuart
" McDermid(®, and Otto Schrems(!)

(1) Alfred Wegener Institute, Germany, (3} Jet Propulsion Laboratory, Califor-

nia Institute of Technology, USA. (3 Forschungszentrum Jiilich, Germany

An analysis of high altitude cirrus cloud observations and stratospheric tempez-
atures profiles derived from lidar observations during the ALBATROSS cam-
paign (Atmospheric chemistry and lidar studies above the Atlantic ocean re-
lated to ozone and other trace gases in the tropo- and stratosphere) in Octobet-
November 1996 are presented. The measurements were performed aboard the
German tesearch vessel “POLARSTERN" between 35°N and 45°S. On the ba-
sis of dual wavelength polarization data the temperature dependence of the
relation between the color ratios of the parallel and perpendicular backscatter
coefficients are analyzed. We find an abrupt change at about 240 K which is
“interpreted as changes of particle shape and/or size distcibution. At tempera-
tures between 195 and 253 K a small fraction of the observations are consistent
‘with the presence of small particles with dimensions of less than 0.1 um. Alti-
tude profiles of stratospheric temperature between 25 and 30 km are calcutated
by integration of the elastic backscatter signals at 355 and 332 nm. Deviations
from the mean profiles are analyzed to study the wave activity in the tropical
steatosphere.

STUDY OF WAVE PROCESSES, RAISED IN THE ATMOSPHERE BY
THUNDERSTORM. WITH HELP OF MUON HODOSCOPE.

V.V. Borog, A.V. Gvozdev,V.V. Dronov E-ml: borog@nevod.mephi.msk.su

New method of detection of internal gravity waves in atmosphere by means of ground
level cosmic ray dbservations is developed. Muon hodoscope registers angular
distribution of cosmic ray particles, which depends on air density up to 40 km height.
The setup, constructed in Moscow (MEPHI), includes the microbarograph with

sensitivity about 300 counts/mbar, and the muon hodoscope with area 9 sq.m and the.

angular resolution about 1-2 degrees. After calibration, this device was put into
operation in 1997; itcan continuosly register muon flux with statistical accuracy about
0.5% for 1 minute time intervals. The setup operated in the period of thunderstorm
activity on May 6-15,1997. The characteristics of wave processes in atmosphere. at
this time interval, have been obtained simultaneously with help of the microbarograph
and muon hodoscope. It is found, that internal gravity waves, generated in periods of
storm activity, are effectively registered by means of muon hodoscope with a level of
reliability higher than 99.99 %. It is shown that time of life of a gravity wave in the
period preceding the storm exceeds 4 hours. and distance of propagation of such wave
can reach 200 km. At this time, the frequency resolution reached with muon
hodoscope in peaks of power spectra density was 2-3 %, that is about in three times
are better, than at microbarograph. Lengths of a waves in the period. preceding the

_storm, did not exceed 5 km. and 80 % of periods of gravity waves were in the range
from 2 to 6 minutes.

STRATOSPHERIC SUDDEN WARMINGS IN THE BERLIN TSM
GCM. PART 2: DIAGNOSIS USING THE TEM FORMULATION

P. Braesicke and U. Langematz
Institut fiir Meteorologie, FU Berlin, 12165 Berlin, Germany.
braa@stratOl.met.fu-barlin.de/Fax: [+49] 30 333 711 23

A ten year integration of the Berlin TSM GCM is used to demonstrate differ-
" ent evolutions of the Arctic polar vortex. The differences between the various
wintertime sudden -warmings in the Northern Hemisphere are described using
the TEM (teansformed Eulerian mean) circulation. The streamfunction for this
meridional circulation shows a comperehensive pictuce of the time evolution. The
relationship between the intensity of the streamfunction in mid latitudes and
polar temperatures is investigated.
Because the streamfunction only describes the zonal-mean structure, the analy-
sis is extended using the EPV (Ertel’s potential vorticity). which describes the
‘three-dimensional flow. Selected examples of different events (early wintertime
warming, minor warming and major warming) will be discussed in this way.
The combined diagnostic framework incorporating the TEM .Circulation and
the EPV facilitates a clear description of the early winter conditions of the
atmosphere and the evolution leading to the different types of warming events
in the model.

C830

EVIDENCE OF THE SECONDARY MERIDIONAL CIRCULATION
ASSOCIATED WITH THE QUASI-BIENNIAL OSCILLATION
OBSERVED IN THE DISTRIBUTIONS OF TRACE SPECIES

W. Choi (1), W. B. Grant (2), H. Lee (1), K-M. Lee (3) and J. H. Park (2)

(1) Dept. Atmospheric Sci., Seoul Nat. University, (2) NASA Langley
Research Center, (3) Dept. Atmospheric Sci., Kyungpook Nat. University
wchoi®plaza.snu.ac.kr/Fax: +822-889-4950

Double peak structures observed in various chemical species in the tropical
lower stratosphere imply sinking motion at the equator. The sinking
motions are explained in connection with the secondary meridional
circulation associated with the equatorial quasi-biennial oscillation. In
this study, the meridional divergence points are located objectively in the
tropical region at the boundary of rising and sinking motion from HALOE
aerosol and HF. The locations of divergence are then compared with zonal
wind and calculated meridional divergence. Divergence points are found
with maximum easterly wind. In the time-altitude cross-sections of
calculated divergence, divergence points are located in the divergence
area. Contrary to the divergence points the convergence points are not
easily located by the same objective method. The location of those

. convergence points found are not in agreement with the maximum westerly.

The asymmetry between the divergence and convergence points seems to be
the background rising motion due to residual circulation in the tropics.

IN-SITU MEASUREMENTS OF NEUTRAL ATMOSPHERE
DYNAMICS IN THE POLAR MIDDLE ATMOSPHERE

Torkild Eriksen, Ulf-Peter Hoppe, Eivind V. Thrane and Tom A. Blix
Norwegian Defence Research Establishment
toe @ffi.no/Fax:+47 6380 7212

On October 12, 1997, a new rocket payload, RONALD, was launched
from Andoya Rocket Range (69°17'N, 16°01'E), and a second one will be
launched in January 1998. One of the instruments on board, a Rayleigh
lidar, observes the total neutral density profile between 50 km and ~80 km
on upleg, and from ~80 km to <40 km on downleg. We study the
dynamics of the neutral atmosphere, waves and turbulence, with respect
to transport mechanisms and energy dissipation rate. We also derive
instantancous temperature profiles from the density profiles. Ground-
based lidar observations and falling sphere data allow comparison of this
new method of measuring density fluctuations with established
techniques. An ion probe and an electron probe on the same rocket
potentially allow comparison with the well-known methods using ions as a
tracer. The results of these observations will be interpreted in terms of
neutral atmosphere dynamics.

LEE-WAVES IN THE STRATOSPHERE

D. Etling, F. Gelhardt and V. Schilling

Institut for Meteorology and Climatology, University of Hannover,
30419 Hannover, Germany
etling®muk.uni-hannover.de/FAX:++49-511 762 4418

The occurrence of polar stratospheric clouds (PSC) under unfa-
vorable environmental conditions has raised the question, whether
large amplitude gravity waves can lead to parcel cooling rates suitable
for PSC formation. We have investigated the problem under which
circumstances lee waves can penetrate through the Tropopause and
cause significant wave motion in the lower Stratosphere.

The investigations have been performed by linear and nonlinear numeri-
cal models for idealized and observed mean vertical profiles of wind and
temperature upstream of mountain ridges. Some results obtained for
the Norwegian mountains will be compared to observed lee-waves and
related PSC formation.



ATMOSPHERIC TRACE GAS CORRELATIONS AS MEASURED
BY CRISTA :

A. l-\'anzen; K.U. Grossmann, V. Kiill, D. Offermann. P. PreuBe and R. Spang
Physik Department of Wuppertal, Gauss-Strasse 20, 42097 Wuppertal.
arndt@wpos10.physik.uni-wuppertal.des/Fax: {49] 202 439 2680

The CRISTA Instrument (CRyogenic Infrared Spectrometers and Telescopes
for the Atmosphere) was flown on the Space-Shuttle missions STS 66 in Novem-
ber 1994 and STS 85 in August 1997. Global measurements of trace gases in
the spectral range from 4 to 71 pm with high spatial tesolution during free
flying periods of 8 days in both flights were performed. and about 30000 height
profiles were obtained in each flight. Cotrelations between the mixing ratios
of several stratospheric constituents (e.g. N2O, CHy. HNOj3. O3) for the fiest
flight will be discussed and compared with model calculations.

MIDLATITUDINAL LOWER IONOSPHERE DISTURBANCES
CAUSED BY NATURAL SOURSES

A. M. Gokov (1) and O. F. Tyrnov (1)
(1) Kharkiv State University, Kharkiv, Ukraine.
Oleg.F.TyrnovQuniver.kharkov.ua

There are presented experimental data on natural disturbances (powerful earth-
_quakes, the solar terminator, strong thunderstorms. solar flares and magnetic
storms) having effects on midlatitudinal ionospheric D-region parameters, char-
acteristics of partially reflected (PR) signals and radio noise on f =2-4 MHz.

- There are investigated parameters of wave disturbances (type. periods, dura-
tions, and velocities) arising over these periods in the D region. Our investi-
gations were carried out by the PR technique within a 1977-1997 period un-
der different solar and geophysical conditions; the observation durations being
minutes-days; ~30 to 200 samples covering each source of the disturbances.
The authors have been supported by STCU Grant 471,

IONOSPHERIC PARAMETER VARIATIONS IN THE LOWER D
REGION DURING MAGNETIC STORM '

A. M. Gokov (1) and O. F. Tyrnov (1)
(1) Khatkiv State University. Kharkiv. Ukraine.
Oleg.F.Tyrnov@univer kharkov.ua

Using the partial reflection technique. it is found that the electron collision fre-
quency increases mote than 50% in the lower part of the D region (= <70 km)
due to precipitating energetic particles during magnetic storms (MS). Measure-
ments made during 3 MS in a 1984-1985 period near Kharkiv show that the
precipitation occurs in a cource of ~10 days after the MS. On these events. in-
‘tensive partial reflections are obsetved from heights of 53< = <70 km. and the
electron number density increases several times. Calculations of flux intensities
of precipitating energetic particles and ion-production rates are presented. The
authors have been supported by STCU Grant 471.

ON “THE VERTICAL WAVE-ENERGY PROPAGATION FROM
TROPOSPHERE TO STRATOSPHERE IN DIFFERENT GEOGRA-
PHICAL REGIONS ’

N.Grieger, G. Schmitz SR -
_ Institut fiic Atmospharenphysik an der Universitat Rostock, Kithiungsbom

grieger@iap-kborn.de/Fax: +49-38293-6850

The vertical energx propagation connected with planetary waves controls u
to a high extend the stratospheric circulation, The paper is concerned wit
the question of longitudinal and regional dependence of vertical wave-
ener%‘y propagation. .

For the 16 winter seasons of ECMWF reanal¥scs data coveting 17 pressure
levels the extended Eliassen-Palm-flux (EEPF) has been calculated for dif-
ferent characteristic timescales. The analyses show that the most dominant
vertical synoptic wave-energy exchange with stratosphreric heights takes
place over the North Arlantic region (NAR). In contrast to other geographi-
cal regions only in the NAR the synoptic wave-energy is able to penetrate
up to stratospheric heights. Additional to the EEPF analyses this wave-
energy window can be found in Principal Oscillation Patterns (POP) analy-

- ses, t00. The so detected coherent wavepackets with oscillation periods bet-

ween 5 and 10 days propagate only over the NAR up to the stratosphere.
Besides this regional synoptic features it has been detected a more global -
travelling mode in the stratosphere with oscillation period of about 2 weeks.
Both significant different POP structures may be interpreted in the frame-
work of'a linear theory. :

GLOBAL MODEL OF CIRCULATION OF THE MIDDLE AND
UPPER ATMOSPHERE

V. T. Gulyaev, V. V. Plotkin, L. I. Nesterova and L. V. Zhalkovskaya

Institute of Geophysics SB RAS, University av., 3, Novosibirsk, Russia 630090.
plotkinCuiggm.nsc.xru

The numerical three-dimensional model of the atmosphere circulation at alti-
tudes from 20 to 300 km is suggested. This model is developed on a basis of
the empiric models of the structural parameters of the strato-thermosphere.
As the analysis shows, it is just such models which in the present time re-
produce more precisely the observed systems of circulation. However, at the
middle atmosphere heights, in distinction to the thermosphere, we have only
the zonal-averaged distribution of the temperature, pressure and density. Thus,
we have to calculate the atmosphere parameters variations conditioned by the
tide oscillations and quasisteady planetary waves. We achieve this including the
solution of the heat balance equation into the numerical model. The necessary’
non-adiabatic soutces of the heating are found from the energy equation. in
doing so. the circulation was beforehand calculation from the empiric models
of the atmosphere which were supplemented at the stratosphere heights by the
sources of the tide oscillations excitement. The variations of the atmospheric
parameters connected with the planetary waves propagating from the tropo-
sphere were taken into account by setting the geopotential disturbances at the
lower boundary. ’

GLOBAL STRATOSPHERIC CIRCULATION ANALYSIS BY
MEANS OF SPECTRAL DECOMPOSITION

T. Halenka (1) and P. Mich (2) . ] L

(1) Dept. of Meteorology and Environment Protection, Fac: of Mathem. and
Physics, Charles University, V Holesovickach 2, 130 00 Prague. 8, Czech Rep.,
(2) Institute of Atmospheric Physics, Bocni 11, 141 31 Prague 4, Czech Rep..
tomas.halenkalmf?.cuni.cz/Fax: {+420 2] 2191 2533

To give an objective characteristics of circulation patterns the spectral struc-.
ture of stratospheric fields (temperature and geopotential) is analyzed in terms
of the spherical harmonics with the aim to compare the long-term behaviour
and connections to some extra-terrestric influence and circulations patterns.
The daily meteo data from Free University Berlin cover more or less the period )
1976-96 and are available for stratospheric levels 50, 30 and 10 hPa. The anal-

ysis of annual course of spherical harmonics is introduced as well as the com- -

parison of the principal wave components changes with respect to the changes
of different sets of solar, geomagnetic and global circulation indices. The inter-
annual variability with special emphasis to the QBO and ENSO is also studied.
Quite high correlation is found for some wave numbers.
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WATER IN THE ATMOSPHERE AND MESOSPHERE

G. K. Hartmann, W. Degenhardt. P. Harogh. C. Jarchow. M. L. Richards

and Song Li

Max-Planck-Insticut fiir Aeronomie. Max-Planck-Str. 2. D-37191 Katlenburg-

Lindau. Germany.

ghartmann@linmpi.mpg.de/Fax: [49] 3556 979 240

\Varer is the only substance that occurs in all three phases. gaseous. fluid

and solid ~ monomer and polymer (cluster) - in the Earth’s atmosphere. The

spatial and- temporal distribution of H2O is not only very important for the

climate. weather. biosphere and atmospheric chemistry ~ homogeneous and

heterogeneous - but also for the propagation of electromaguetic waves through

the atmosphere, The climate of the Earth has never been static, It is very much

different now from what it was during cretaceous when dinosaurs dominated

the fife of Earth. Since climate is the sum of all weather over longer periods

of time we must ask ourselves how much climate. like weather. is predictabel.

Water vapor in the atmosphere can be measured using microwave techniques.

such as those used iu experiments made by the MPAE. The wajor questions
. are now: .

1. How much extratereesteial warer exists in the aunmphere

2. How variable is the total hydrogen budget over a longer time period”

3. Is the polar mesosphere an early warning system for global change”

4. Can the strength of El Nino better estimated using microwave measurements

in the equatorial tropopause?

MEAN DIURNAL VARIATIONS OF PMSE AND WINDS AS MEASURED
WITH THE ALOMAR-SOUSY RADAR DURING THE SUMMER MONTHS
FROM 1994 TO 1997 :

P.Hoffmann(1}), W.Singer(1), D.Keuer(1) and J.Bremer(1), R. Rister(2)

(1) Institute of Atmospheric Physics at the Rostock University, Schloss-Str.6,
D-18225 Kithlungsborn, Germany, (2) Max-Planck- lnsmute of Aeronomy, D-37189
Katlenburg-Lindau, Germany

hoffmann@iap-kborn.de

VHF radar observations of the structure and dynamics of Polar Mesospheric Summer
-Echoes (PMSE) have been carried out at Andenes (69.3° N, 16.0° E) using the
ALOMAR SOUSY radar operated at 53.5 MHz for four summer seasons from 1994
to 1997. The radar measures 3D winds and reflectivity profiles mainly with a range
resolution of 300 manda time resolution of about 30 sec. The total number of
about 3500 hours observation time allows detailed studies of the seasonal variations
of PMSE which are closely connected to the cold temperatures at the mesopause
region at high latitudes during the summer months.

Based on these data hourly means of the reflectivity and winds have been deter-
mined in order to describe the diumnal variation of the occurrence of the PMSE
which is characterized by a minimum around 19 - 21 LT and a2 maximum at about
14 LT. This behaviour is discussed for the whole data set and for partial periods of
the PMSE season in relation to the mean winds and tides derived from the ALOMAR
SOUSY radar using the Doppler beam swinging technique.

4

CLIMATOLOGY AND TIDAL INTERACTIONS OF SHORT-PERIOD
GRAVITY WAVES AT METEOR HEIGHTS

" V,St.C. Howells (1), N.J.Mitchelt (1) and H.G.Muller (2)
1. Department of Physics. The University of Wales, Aberystwyth, Ceredigion. SY23

3BZ, UK. 2. Cranfield University, RMCS Shrivenham. Swindon.SN6 8LA, UK.

E-mail: VSH96@aber.ac.uk

A twin-beam meteor radar located in the UK has been used to measure horizontal
velocities at metcor henghts between 1989 and 1994. Although the radar cannot easily
ldenufy individual gravity waves within the broad meteor collecting volumes, the
variance of the velocities nevertheless provides a statistical measure of the activity of
the gravity-wave field. Using this measure of wave activity, a seasonal cycle for
gravity waves with periods < 1 hour is revealed which shows solsticial maxima and
equinoctial minima. There is considerable year to year variability. A time-series

analysis of the data indicates that the wave activity is strongly modulated by

interaction with both the 12 and 24 hour tides. The seasonal behaviour of this
‘modulation is investigated and defined.
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THE QUASI 16-DAY WAVE IN THE SUMMER MIDLATITUDE
MESOPAUSE REGION AND ITS DEPENDENCE ON THE EQUATORIAL
QUASI-BIENNIAL OSCILLATION

Ch. Jacobi (1), R. Schminder (1) and D. Kirschaer (2)

(1) Institute for Meteorology, University of Leipzig, (2) Institute for Geophysics
and Geology, University of Leipzig -

jacobi@rz.uni-leipzig.de

From 16 years of daily estimates of the summer midlatitude mesopause region
zonal prevailing wind measured at the Collm Observatory of the University of
Leipzig, Germany, long-term variations in the period range of planetary waves
(10-20 days) are detected. Although the direct propagation of these waves from the
troposphere into the mesosphere is not possible because of the wave filtering
through to the summer stratospheric and mesospheric easterlies, in some years
oscillations are found that can be connected with planetary waves, supporting the
theory of the propagation of these waves from the equatorial region to the
midlatitude and polar upper mesosphere along the zero wind line, This wave
activity is dependent on the equatorial quasi-biennial oscillation (QBO), so that in
general during the east phase of the QBO the planetary wave activity is small,
while during the QBO west phase it can be larger. The influence of the QBO on
the planetary wave activity is modulated by the 11-year solar cycle, so that the
strongest QBO signal is found during solar maximum.

MEASUREMENTS OF SUMMER MESOPAUSE REGION ZONAL WINDS
OVER CENTRAL AND EASTERN EUROPE

Ch. Jacobi (1), R. Schminder, (1), D. Kirschner (2), B.L. Kashcheyev (3) and
A.N. Oleynikov (3)

(1) Institute for Meteorology, University of Leipzig, (2) Institute for Geophysics
and Geology, University of Leipzig, (3) Kharkov State Technical University of
Radioclectronics

jacobi@rz.uni-leipzig.de / ort@khture kharkov.ua

Measurements of the zonal prevailing wind in the mesopause region, i.e. between
80 and 100 km height have been carried out during three campaigns in August
1994, 1995 and 1996 by the Kharkov State Technical University of Radioelectron-
ics, Ukraine, with the aid of a meteor radar at 50°N, 37°E. The results are com-
pared with the total reflection low-frequency mesopause radio wind measurements
at 52°N, 15°E that are carried at the Collm Observatory of the University of Leip-
2ig. Germany. While in 1994 and 1995 the zonal prevailing winds at Kharkov and
Collm are similar, in 1996 at Colim lower prevailing winds are measured. The
amplitude of the semidiurnal tide at Kharkov is larger than at Collm, while gen-
erally the phase is in good agrecment at both sites. The amplitude of the quasi 2-
day wave is low during each of the periods. Only in 1995 a moderate event has
been identified. From phase comparison a zonal wavenumber of 2.6 is inferred.

LABORATORY AND MODELING STUDIES OF CO; + O('D) ISOTOPIC
EXCHANGE

3 C Johnston. T Rickmann, and C A M Brenninkmeijer (Max-Planck-Institute for
Chemistry, Department of Air Chemistry, Postfach 3060. 55020 Mainz, Germany;
49-6131-305-455; ¢-mail: johnston@mpch-mainz.mpg.de)

Carbon dioxide in the middle atmosphere is mass independently enriched in oxygen
isotopes (87700.580) relative 1o tropospheric values. with the enrichments
typically increasing with altitude. That js, with increasing altitude, the 070 ratio
shows an additiona! enhancement over what is normally expected on the busis of
the "0/™0 increase. As tropespheric CO: has a mass dependent  isotopic
composition that is relatively constant, isotopic measurements of atmospheric-COy.
combined with & quantitative understanding of the earichment mechanism. will
yield valuable information regarding important atmospheric processes. [t is known
that the mass independent enrichment in stratospheric CO; oceurs when CO;
quenches an (('D) formed during the photelysis of O but the details of this
process remain uncertain, We hase performed a series of laboratory and numerical
experiments designed to study the time evolution and final equilibrium values of
the CO+O('D) reaction. Developing a quantitative understanding of the middle
atmospheric CO; enrichment process is important because the mass independent
signature can provide information regarding atmospheric dynamics, the isotopic
composition of atmospheric Ox, and O('D) concentrations in the middle
atmosphere.



TRANSPORT ACROSS THE SUBTROPICAL BARRIER AS
OBSERVED BY THE CRISTA' EXPERIMENT AND THE
KASIMA/CTM

W. Kouker (1), D. Offermann (2), V. Kiill (2), Th. Reddmann (1) and R.
Ruhnke (1)

(1) Karlsruhe Research Center, Karlsruhe, Germany , (2) University of “up-
pertal, Wuppertal, Germany .

wolfgang. kouket@:.mk fzk.de, offerm@uwpos2.physik.uni- mppercal de

On November 3, 1994 the Cryogemc Infrared Spectrometers and Telescope: for

the Atmosphere (CRISTA) was launched aboard the Spacé Shuttle Atlantis

into a 300 km, 37° inclination orbit and measured about 50,000 height profiles
of limb radiance spectra. On November 6 1994 CRISTA analyses of N2O and
HNOQ; show three narrow tounges of mixing ratios pointing from the tropics
poleward and eastward. Idealized transport experiments with the KArlsruhe
Stmulation model of the Middle Atmosphere (KASIMA) strongly support the
hypotheses that these tounges are due to an advective transport process on
a timescale of several days. The analyses is based on a subjective comparison
as well as on objective statistical correllations between the CRISTA and the
KASIMA analyses.

TRANSIENT PLANETARY WAVES STRUCTURE IN THE MIDDLE

ATMOSPHERE DURING 1991-1992 : UARS DATA ANALYSIS AND
NUMERICAL MODEL RUNS

AKrivolutsky, B.Kiryushov, T.Vyushkova (Central Aerological Observatory,
Dolgoprudny, Moscow Reg., Russia)

P.Vargin (Moscow State University.Russia / Univ. of Koln. Germany)

D.Pancheva (Geophysical lnstitute. Sofia.Bulgaria)

Temperature UARS data (ISAMS instrument) from 100 mb up to mesospheric levels
jointly with UKMO assimilated data and lidar temperature data were used to study
character periods and wave bers of transi I ry waves in the middle
atmosphere with special attention to waves m(ensuy at higher levels. Due to rather
poor tamperature mesurements by ISAMS instrument (in spite of its possibility for
measurements in mesosphere) MEM spec tral teknique was used. The results of data
analysis has revealed different character periods of oscillations like 2-3, 5-7 and 9-15
days which exist also in the mesosphere Similar periods were found also in D-region
radio wave absorbtion. It is interesting to pay attention to the wave with the period

near 2-3 days which has zonal wave number m=3. Spectral density of temperature for

m=1.2,3 from 100 to 0.01 mb was calculated. The transient pl Vv Waves exi:

at high levels of the middle atmosphere permits to suppouse of its penetration from
troposphere. Numerical model runs support this idea. The waves which were obtained
as a result of data analysis are in a good correspondence with “resonant” or normal
waves which were genarated in model.

THE “16-DAY” EASTWARD-TRAVELLING WAVENUMBER 2
IN THE STRATOSPHERE: A COMPARISON BETWEEN THE
HEMISPHERES

K. Kriiger (1), U. Langematz (1) and S. Pawson (2)

(1) Institut fiir Meteorologie, Freie Universitat Berlin, 12163 Berlin. Germany,
- {2) Universities Space Research Association, NASA GSFC, Greenbelt. MD

20771, USA.

krueger@stratQl.met.fu~berlin.de

A wave calender of the Northern Hemisphere (NH) stratosphere has revealed an
interesting feature: a “quasi-16-day” eastward travelling planetary wavenum-
ber 2. which occurs during Winter at high latitudes. This wave is a well-known.
regularly occurring phenomenon in the Southern Hemisphere (SH). where its
interaction with the quasi-stationary forced savenumber 1 is related to a quasi-
periodic amplifications of that wave; this can lead to minor midwinter warm-
ings. as occurred in August-September 1988. This warming mechanism is quite
different from that of major warming events in the NH.

In this study, clear evidence of an eastward travelling wavenumber 2 event in
the 1932/83 NH \Winter is presented. It is related to several minor warmings.
This case study will show that the 1982/83 NH and 1988 SH minor warmings

- have develop similarly. Nevertheless. the wavenumber |/wavenumber 2 inter- .

actions in the two cases are different.”

SIMULATIONS OF MIDDLE ATMOSPHERE WINDS AND COMPARISON
WITH LONG-TERM MESOPAUSE WIND MEASUREMENTS AT COLLM
OBSERVATORY (52° N15°E) .

Lange. M(1), Schminder, R.(1), Jacobi, Ch..(1), Baier, F.(2), Ganther, G.(2) '
(1) Institute for Meteorologie, University of Leipzig
(2) Institute for Geophysik und Meteorologie, University of Cologne

-mlange@rz.uni-leipzig.de

Simulations of wind field dynamics in the upper mesosphere and lower
thermosphere (MLT) region are performed with the COlogne Model of the Middle
Atmosphere (COMMA) at the Leipzig Institute for Meteorologie (LIM).

Numerical simulations in a nonlinear mode! are able to give an insight into energy
transfer and coupling processes in the MLT region. Well analyzed wind
measurements with high reliability of the dynamical parameters are necessary for an
accurate interpretation of model results and to bring effects of tides and planetary
waves into focus, that are of actual interest. In this connection the results from the
Comma mode! of the middle atmosphere are compared with the long-term
midlatitude wind measurements from the Collm observatory.

STRATOSPHERIC SUDDEN WARMINGS IN THE BERLIN TSM
GCM, PART I: SENSITIVITY TO RADlATIVE HEATING RATES
AND RESOLUTION

U. Langematz and P. Erlebach
Institut fiir Meteorologie, Freie Universitat Berlin, 12165 Berlin. Germany
lang@stratOl.met.fu-berlin.de/Fax: [+49] 30 338 711 28

Erlebach et al. (1996) reported on the successful simulation of sudden
stratospheric warmings in a 28-year integration of the Berlin troposphere-
stratosphere-mesosphere general circulation model (GCM). The model was able
to capture many of the observed characteristics of the warmings, e.g. major and
minor events, their frequency and coupling to the troposphere. Some details of
the evolution of the warmings however could not be reproduced properly by
the model: e.g. the erosion of the polar vortex during major warming events
and the restoration of the wintertime cicculation. It was argued that the low
horizontal resolution or a too weak radiative forcing might be responsible for
that. Here, the discussion of these questions is continued using the results from
a 10-year integration of a new model version. Major differences include an
improvement of the IR-radiation parametrization in the stratosphere and of
the ozone climatology. Different types of sudden stratospheric warmings devel-
oped during the 10 northern hemisphere model winters. enabling a systematic
analysis of the new. model results with respect to deficiencies identified in the
previous model version. The influence of the radiation and the model resolution
on the simulated climatology and interannual variability will be discussed in

_some detail.

FIRST IN SITU TEMPERATURE MEASUREMENTS
IN THE SUMMER MESOSPHERE AT ANTARCTIC
LATITUDES

F.-J. Liibken(1), M. J. Jarvis (2). G. O. L. Jones (2)

(1) Physics Institute, Bonn University, Bonn, Germany.
(2) British Antarctic Survey, Cainbridge, United Kingdom.
luebken@physik.uni-bonn.de Phone:+49-228-732648

In the austral summer 1997/98 a series of meteorological rockets will
be launched from the British Antarctic Station Rothera (68°5,68°W).
The falling sphere technique will be used to determine mass density
profiles from approximately 95 km to 30 km. Temperature profiles
are deduced from these densities assuming hydrostatic equilibrium.
Some preliminary results will be shown which represent the first in
situ measurements in the upper atmosphere at southern latitudes.
In order to study a potential north/south asymmetry of the thermal
structure of the high latitude summer mesosphere our results will
be compared with falling sphere measurements performed from the
Andeya Rocket Range (69°N,16°E) during the summer of 1997.
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STRATOSPHERIC LOW FREQUENCY VARIABILITY IN MID
AND HIGH LATITUDES: “TRIPLE PEAK SPECTRA” OR “BI-
ENNIAL OSCILLATION"?

C. Marquardt
Institut fir Meteorologie, Freie Universitit Berlin, Germany.

In a series of papers, Tung and Yang (1994a,b) and Yang and Tung {1994,
1995) proposed that the QBO related interannual variability of total ozone in
mid and high latitudes is characterized by a “triple peak™ spectrum with peak
amplitudes at periods of 8.5, 20 and 30 months. According to the authors, this
spectral signature is the dynamical fingerprint of the tropical Quasi-Biennial
Oscillation in mid and high latitudes.

However, Salby (1997) and Baldwin and Dunkerton (1997) demonstrated that
the low frequency variability in certain dynamical stratospheric quantities at
high latitudes is dominated by variations with periods of 24 months. The origin
of this “Biennial Oscillation"™ is left unexplained.

By performing an EOF analysis on monthly mean fields of the circulation in
the northern hemisphere stratosphere, spectral {eatures of the low frequency
variability in mid and high latitudes are examined. It is shown that. depending
on the time period and pressure level in question, both triple peak spectra and
purely biennial modes can be found. Extending the original argument of Tung
and Yang by taking the “Ten-to-Twelve-Year Oscillation™ (Labitzke, 1987,
Labitzke and van Loon, 1938) into account, it is discussed how the observed
spectral properties of stratospheric low frequency variability can be understood.

VARIANCES AND SPECTRA OF GRAVITY-WAVE VERTICAL

VELOCITIES AT MESOPAUSE HEIGHTS

N.J-Mitchell and V.St.C.Howells
Department of Physics, The University of Wales, Aberystwyth, Ceredigion, SY23
3BZ, UK., E-mail: Nick.Mitchell@aber.ac.uk.

The EISCAT VHF radar has been used to record vertical winds at mesopause heights
on 31 days between June 1990 and January 1993. The data reveal a motion field
dominated by quasi-monochromatic gravity waves with periods ~ 30-40 minutes,
amplitudes of up 1o ~ 2.5 ms-1 and large vertical wavelength. In some i waves
appear to be ducted. Vertical profiles of the vertical-velocity variance display a variety
of forms and profiles evaluated for consecutive days often show a persistent general
shape. The mean variance suggests a semi-annual seasonal cycle with equinoctial
minima and solsticial maxima. The mean vertical-wavenumber spectrum evaluated at
-heights up to 86 km has a slope (spectral index) consistent with observations at lower
heights but disagreeing with the predictions of a number of saturation theories
advanced to explain gravity-wave spectra. The spectral slopes are steeper (more
negative) in summer than in winter and appear to be generally steeper on days with
lower mean vertical-velocity variance.

SECULAR VARIATION OF THE 11-YEAR CYCLE OF THE
TEMPERATURE. PRESSURE, AND PRECIPITATION IN THE
USA FOR PERIOD 1700-1988 ASSOCIATED WITH THE
CHANGES OF THE SOLAR ACTIVITY

A. L. Morozova and M. I. Pudovkin
Institute of Physics. St. Petersburg State University, St. Petersburg. Russia
193904.

Analysis of variation of the temperature, precipitation and pressure in USA
from 1700 to the present allows us to assume the existence of a noticeable
variation of these parametres in the North American region in the course of
the 11-year solar activity cycle. The most interesting results are the spatial and
temporal changes of the character of the cyclic variation of the temperature.
pressure, and precipitation for all seasons. The physical mechanism responsible
for this change seems to be related with the variations of the distribution of
the atmospheric pressure and. as consequence, of the circulation in the course
of secular cycle of the solar activity.

'
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MODELING OF THE TIME VARIATION OF THE ATMO-
SPHERIC TEMPERATURE, PRESSURE, AND CIRCULATION
ASSOCIATED WITH THE SOLAR PROTON EVENTS

A. L. Morozova and M. 1. Pudovkin (Institute of Physics, St. Petersburg
State University, St. Petersburg, Russia 198904)

The time variation of the air temperature, pressure, and circulation in the mid-
dle and high latitute troposphere and low stratosphere associated with intense
burst of solar cosmic ray flux is modelled. The model is based on supposition
that enhances flux of energetic particles causes the apperance in the high lati-
tude stratosphere of an optically active layer. This layer is supposed to reflect
about to 10% of the incident short-wave solar radiation. The variation of the
radiative balance may produce a changes of the temperature height profile in
the high latitude atmosphere, meridional pressure profile, which in turn might
cause the change of the zonal circulation. The model data are shown to be in
a good agreament with experimental ones.

TROPICAL WAVES IN THE BERLIN TSM GCM: AN INTER-,
COMPARISON BETWEEN TWO DIFFERENT VERTICAL RES-
OLUTIONS

K. M. Miiller (1), P. Braesicke (1), U. Langematz (1), S. Pawson (2) and W.
Zhong (3)

(1) Institut fiir Meteorologie, FU Berlin, 12163 Berlin, Germany, (2) USRA Vis-
iting Fellow, NASA GSFC, Code 916, Greenbelt MD 20771, USA, (3) Space &
Atmospheric Physics, Dept. of Physics, Imperial College, London, SW 7 2BZ.
UK.

mueller@stratOi.met.fu-berlin.de/Fax: [+49] 30 838 711 28

Most middle atmosphere (MA) GCMs are not able to capture the time depen-
dency of the zonal mean flow near the equator adequately. Recent studies imply
that higher vertical resolutions of the models lead to a better representation
of tropical dynamics, due to the fact that smaller vertical wavelengths can be
resolved. To study the impact of the vertical resolution on the tropics, a new
version of the Berlin TSM GCM was used: The radiation code was replaced by
a state-of-the-art scheme based on the Morcrette parameterisation which was
developed by Zhong. The model can be rusi with two different vertical resolu-
tions. The 34-level version has a vertical spacing of 3.3 km in the MA while the -
70-level version reduces the spacing in the MA to approximately 1 km.:

The tropical wave spectra simulated by the two versions are compared. The
changes in the mean flow evolving at the equator will be analysed. The rela-
tionship between the wave spectrum and the mean flow will be discussed.

A METEOROLOGICAL REVIEW OF THE STRATOSPHERIC
WINTER 1997/98

B. Naujokat (1), R. Lenschow (1) and S. Pawson (2)

(1) Institut fiir Meteorologie der Freien Universitat, 12165 Berlin, Germany,
(2) Universities Space Research Association, NASA GSFC. Greenbelt, MD
20771, USA.

naujokatOstrat0l.met.fu~berlin.de/Fax: (49} 30 793 17 33

The stratosphere displays a wide range of interannual variability of the evolu-
tion of the polar vortex and the associated temperatures in winter and spring.
The development of the stratospheric circulation at polar and middle latitudes
during the northern hemispheric winter 1997/98 is shown by several relevant
parameters such as the temperature, the geostrophic wind, the geopotential
vorticity, and the planetary wave activity.

The temperature history of the winter 1997/93 will be compared to the long
record of data from the Stratospheric Research Group Berlin to evaluate the
possibility of a continuing cooling trend.



PLANETARY SCALE WAVES OBSERVED IN THE LOWER
IONOSPHERE DURING CRISTA 1 CAMPAIGN

D. Pancheva (1) and J. LaStovitka (2)
(1) Geophysical Institute, Sofia, (2) Inst. Atmosph. Physics, Prague
jla@ufa.cas.cz/Fax: +420-2-71762528

By means of the MEM spectruin analysis of absorption measurements
over Europe and fmin data in Europe and Asia, the main planetary
wave type fluctuations (T = 3-25- days) in the upper middle
atmosphere CRISTA I campaign (October-November 1994) are
studied. Three dominant period bands are found: 3-5, 6-8 and 15-23
(mainly 16-18) days. Similar fluctuations are observed in the
prevailing neutral wind near 95 km over central Europe. A very well
developed ~10-day fluctuations are found only in fmin and zonal
prevailing wind at Irkutsk. For 4-day fluctuations, the westward
propagation is found with wavenumber K = 4, while for 7-8 and 16-
18 days ones, the eastward propagation with wavenumber K =3 and
K = 1, respectively. This surprising result could not be checked by
wind data due to their scarcity. The strength of planetary wave
activity at middle latitudes seems to be fairly consistent with the
undisturbed (climatological) state of the atmosphere at 80-100 km.

THE SOUTHERN HEMISPHERE WINTER OF 1997

S. Pawson (1), L. Coy (2), A. Douglass (3) and R. Rood (3)

(1) Universities Space Research Association, NASA GVSP. Greenbelt, MD,
US4, (2) General Sciences Corporation, Laurel, MD, USA, (3) NASA Goddard
Space Flight Center, Greenbelt, USA.

pawson@polska.gsfc.nasa.gov

The meteorology of the 1997 Winter in the Southern Hemisphere is being inves-
tigated in some detail using the GEOS-1 data assimilation system developed at
NASA GSFC. In this study, particular attention will be devoted to the break-
down of the polar vortex in the early part of November. A range of diagnostics
will be used to show the roles of eddy forcing from the troposphere and the
radiative effects due to the increasing solar insolation in the polar region. The
mixing of air parcels from the polar vortex over the southern hemisphere will
be discussed. Short forecasts using the numerical model will be used to exam-
ine the predictability of the vortex breakdown, thereby isolating features which
are critical to the evolution of the stratospheric flow. Comparisons with other
analyses and with total ozone fields will be made.

INITIAL CONDITIONS AND SPIN-UP : COMPARING STRATE-
GIES FOR USE IN CTMS

V.-H. Peuch, F. Lefévre and P. Simon
Météo-France, CNRM, 42 avenue G. Coriolis, F-31057 Toulouse Cedex, France.
Vincent-Henri.PeuchCmeteo.fr/Fax: [+33] 5.61.07.96.10

The study of the impact of initial or sustained imbal in three-di ional
chemical transport models has yet received little attention. For most simula-
tions, assumption is made that the initial perturbed trace constituents fields
equilibrate during the first weeks, which are then discarded. In addition, two-
dimensional reduced models are often used to generate pre-equilibrated fields
at a relatively low computational cost -still, the derivation of three-dimensional
fields from these estimates necessarily induces some perturbation. The increase
in the realism of CTMs, with the explicit consideration of surface emissions or
alternatively of prescribed troposphere-stratosphere exchanges, brings a new
incentive to consider strategies to determine the extent of the coupled non-
linear effects of dynamics and chemistry, and prospectively to reduce them.
We have set up an experiment intending to compare several techniques of ini-
tialization starting from two-dimensional fields (zonal average, total column)
or from a collection of sonde profiles. We use the REPROBUS CTM of the
stratosphere, with three-dimensional equilibrated fields to genetate the inputs,
in order to isolate the effects of the concurrent initialization procedures. We
analyse the various time-scales involved and discuss on the limitations imposed
by the present scarcity of the chemical measurements of the middle atmosphere.

AN EXAMINATION OF VERY COLD PERIODS IN THE LOWER
AND MIDDLE STRATOSPHERE OF THE NORTHERN HEMI-
SPHERIC WINTER

A. Piel, B. Naujokat and P. Braesicke
Institut fiir Meteorologie, Freie Universitat Berlin. Germany.
piel@stratOl.met.fu-berlin.de/Fax: [49] 30 7931735

For different reasons a climatology of very cold periods in the lower strato-
sphere during ‘winter is needed: An examination of low temperatures in the
northern hemisphere is a good indicator for climate change and changes in the
atmospheric circulation. Some studies also suggest. that the occurrence of low
temperatures is connected to the ozone depletion.

Two main data sets are used for the investigation: daily maps of geopotential
height and temperature fields at three stratospheric levels (30. 30 and 10 hPa)
which have been analysed at the Freie Universitat Berlin since 1963 and several’
data sets of radiosondes. Using the analyses we carried out the duration and
time of occurrence of very cold periods at the levels for every winter season
and we found out the locations of the centtes of the cold areas during these
petiods. Morzover we examined the existence of typical circulation patterns
when cold periods ovcurred. The temperature fields ate also correlated with
the NAO index. Using different reports of radiosonde ascents we investigated
the behaviour of extremely low temperatures.

EMERGING NEW ATMOSPHERIC CHEMISTRY OF NITROUS OXIDE AND

" TS IMPLICATIONS

Sheo S. Prasad' and E. C. ZipP

'Creative Research Enterprises, P.O. Box 174, Pleasanton, CA 94566, USA
e-mail: ssp@CreativeResearch.org .

pepartment of Physics, University of Pittsburgh, Pittsburgh, PA 15260, USA,
e-mail: edzipf@vms.cis.pitt.edu

Theoretical considerations (Prasad, JGR, 99, 5295, 1994 & 102, 21,527,
1997) predict and laboratory experiments (Zipf & Prasad, EOS, Trans. Am.
Geophys. Union, Supp!., 78, S82, 1996 and a paper in preparation) confirm
substantial production of N,O in both the troposphere and the stratosphere
from excited nascent O, and/or “embryonic™ O,. This production may easily
exceed 30% of the “classical® sinks. The observed stratospheric N,O mixing
ratios will not be perturbed by the new source because of: (1) the inevitable
loss reactions N,O + O,(b) - N; +O, and the N;O#O, + hv - N, + O, implied
by our observed new N,O formation mechanism, and (2) the observed
enhancement in the photolysis of N,O resulting from the N,..O..N, complex
formation (to be published). These new sources and sinks of NO have many
important implications. It we accept the current WMO position of nearly
balanced N,O sources- sinks budget, then the new tropospheric source
implies the existence of hitherto unrecognized biogenic sinks. The emerging
new N,O chemistry also implies caution in the use of NO as a tracer of
dynamical motions. These and other important implications will be discussed.

ANALYSE OF THE WAVES DURING FRONTS PASSAGES

A. Réchou. V. Barabash, P. Chilson. S. Kirkwood. S. Savitskaya and K. Stebel
( Institutet for Rymdfysik, Box 812. S-981 23 Kiruna Sweden)

Two lee wave experiments were realised in winter 1996-1997 and 1997-1998 in

North Scandinavia. Lidars, Radars and ALIS system cameras were located on
the two sides of Scandinavia mountains. We analyse here the data from ESRAD
MST radar located at ESRANGE [68. °N, 21. °E} in the lee of Scandinavia
mountains. This radar operates at 52 MHz. it has 72kW peak power {12
modules of 6 kW each) and a square antenna array consisting of 140-5 element
vagis. The yagis can be grouped in different ways and the signal channelled
to 6 different receivers.Winds. velocity perturbations assoctated with waves,
and characteristics of turbulence from 1 km up to 10-13km altitude can be
studied with a resolution of 300 m. The analysis of the first experiment shows
that the waves are often generated during frontal passagss which are frequent
in this area during winter. We will try this year. by-a gomparaison of the -
data during two years to analyse the evolution of the frontal passages and the
corresponding winds. Because, the waves are directly correlated to the wind
(intensity and direction). we will try to understand better the formation of the
waves and their evolution. [n addition. we will try to see if we can anticipate
the formation of the PSCs with the forecast data from the bulletin weather
maps and the ECMWF data.’
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Temporal evolution of stratospheric chlorine monoxide over
alpine stations

Ph. Ricaud (1), J. de La No& (1), J. W. Waters (2), L. Froidevaux (2)
and M. Chipperfield (3)

(1) Bordeaux Observatory, Floirac, France

(2) JPL, Pasadena, Cal., USA

(3) University of Cambndge. Cambridge, UK

ricaud @observ.u-bordeaux.fr/Fax:+33-5-57-77-61-55

The present analysis deals with the chlorine monoxide fields as
measured by a ground-based microwave radiometer located at the
Plateau de Bure (45°N France), as measured by the Microwave Limb
Sounder. (MLS) instrument aboard the Upper Atmosphere Research
Satellite (UARS) over the station and as modelled by the three-
dimensional SLIMCAT model over the station. Temporal coverage
ranges from from fall 1991 up to summer 1997 over a vertical extent
tfrom ~50 hPa to ~1 hPa. Since there are very few chlorine activation
events in the lower stratosphere over Bure, the analysis will mainly
focus on mid-stratospheric ClO behaviour over a short-term period
(diurnal variation) and over a mid-term period (seasonal varation) in
order to assess any positive trend in the stratospheric chlorine loading
over the S-year period.

ON THE EXCITATION OF EQUATORIAL WAVES BY DEEP
CONVECTION IN THE NCAR COMMUNITY CLIMATE
MODEL

L. Ricciardulli (1,2) and R.R. Garcia (1)
(1) National Center for Atmospheric Research, Boulder, CO, USA

(2) Dipartimento di Fisica, Universita di L’Aquila , Italy.
lucreziaGacd.ucar.edu

The vertical propagation of equatorial waves forced in the troposphere plays
an important role in the dynamics of the middle atmosphere. In order to
study the excitation of equatorial waves in the NCAR Community Climate
Model (CCM3). the heating field due to deep convection is analyzed. Pro-
Jjection of the model heating field onto Hough modes gives information about
equatorial waves {Rossby, Kelvin and gravity modes) excited over the range
of zonal wavenumbers 1-64 and frequencies 0-4 cpd. The Hough spectrum of
the geopotential contains all the information necessary to evaluate the upward
component of EP flux due¢ to waves excited by deep convection in the CCM3.
The results of this analysis are compared to spectra obtained from a similar
analysis of the brightness temperature of deep convective clouds (a proxy for
couvective heating fluctuations in the atmosphere). The comparison indicates
that excitation of high frequency waves is underestimated in the CCM3 com-
pared to the observations.

A COMPREHENSIVE THREE-DIMENSIONAL ASSIMILATION
SYSTEM FOR OZONE AND OTHER TRACE CONSTITUENTS

L. P. Riishojgaard (1) and L. Stajner (2)
(1) Joint Center of Earth Systems TechnoloSY. Baltimore, MD, (2) General
Sciences Corporation, Laurel, MD.

A three-dimensional ozone assimilation system has been developed at the Data
Assimilation Office at NASA's Goddard Space Flight Center. The system is
driven by analysis winds, and it uses total ozone observations from TOMS and
middle/upper stratospheric ozone profiles from SBUV2 for generating global
three-dimensional ozone fields at 6-houtly intervals in near-real time. The pri-
mary user-group are satellite instcument teams who need reliable background
estimates of ozone profiles for their retrieval algorithms. However, access to
dynamically consistent ozone fields is e\pected to be useful also for the in-
vestigation of a number of middle atmosphere research topics. such as strato-
-spheric/tropospheric exchange. atmospheric chemistry. and climate impact of
changes in the ozone layer. The system is being expanded to accommodate other
minor atmospheric constituents along with ozone. We will give an overview of
the system and we will show results from the validation of the three-dimensional
structure of the assimilated ozone fields.

RADAR MEASUREMENTS OF FINE STRUCTURES
OBSERVED IN THE LOWER ATMOSPHERE

R. Riister (1), G.1. Nastrom (2) and G. Schmidt (1)

(1) Max-Planck-Tustitut fiir Aeronomie, D-37191 Katlenburg-Lindau. Germany,
(2) St. Cloud State University, Department of Earth Sciences, St. Cloud, MN
6014 198, USA, .

rrueste®@linmpi.mpg.de/Fax: [49] 5556 979 240

Measueements using the SOUSY VHF Radar in the Harz mountains in Ger-
neny have been carried out in the summer of 1996. For studying the structure
and dynamics with high temporal and spatial resolution, the beam was point-
ing continonsly in the vertical direction and the range resolution used was 75
w. Fine structires in the echo intensity are observed during a frontal passage
and are related to htunielity fluctuations. Integeating the high resolution ve-
loeity data with thne allows us to estimate vertical displacements that can be

‘wsedd to hwdicate vertical teansport. The velocities are analysed harmonically

and interpreted as waves with periods of about 6 h and amplitudes of a few
em/s. Ohservations during a thunderstorm reveal strong convective cells with

NHilfetitaes of about [0 to 20 minutes. associated up aud down draflts and a secies

of persistant stable lagers in the troposphere ahead of the thunderstorm.

THE PECULIARITIES OF THE LOWEST
OSCILLATION’S MODE IN THE ATMOSPHERE WITH
REALISTIC TEMPERATURE DISTRIBUTION

O.N. Savina

State Technical University. 603600 Nizhuy Novgorod. Russia
savina Qapplsci-nnov.ru/Fax: +7-8312-362061

A model analysis of the properties of the lowest oscillation’s mode
is coustdered. Any vertical profile of the atmospleric temperature
can be well approximated as a ratio of two polynomials of the same
power. For considered altitude temperature profile. an exact solu-
tivn determined the properties of the lowest mode of oscillations
in the nov-isuthermal atmosphere is found. The frequency of the
lowest mode is also determined. The intluences of the nonlinear
waves absorption at this frequency is investigated so far as the os-
villation’s amplitude has the fast altitnde growth. Ditferent upper
houndary couditions are constdered,

RESPONSE OF THE STRATOSPHERE TO INTERANNUAL
VARIABILITY IN THE TROPOSPHERE.

AL A, Scajfe (1), LN. James (2), R. Swinbank (1)
(1) The Meteorological Office, London Rd, Bracknell, Berkshire, UK.
(2) Dept. of Meteorology, Reading University, Reading, RG6 6BB, U.K.

Tropospheric variability such as the Southern Oscillation provides
interannual variability in quasi-steady planetary waves near the
tropopause. A mechanistic, primitive equation model was integrated
under perpetual fanuary conditions with different levels of steady wave
forcing at 100hPa to investigate the effect of this variability on the
stratosphere.  With idealized forcing, differences in the amplitude of the
waves at tropopause level lead to qualitatively different statcs in the
stratosphere. These results arc vicwed in the light of similar experiments
with simpler, quasi-gcostrophic models. When the idcalized forcing is
replaced with observed stcady planetary waves, similar states are found.
These cases will be compared with ensembles of integrations where the
perpetual January conditions arc replaced by a seasonal cycle and transient
wave forcing is included.




SIMULTANEOUS MEASUREMENTS OF NOCTILUCENT
CLOUDS  AND POLAR MESOSPHERE SUMMER ECHOES
ABOVE NORTHERN SCANDINAVIA IN AUGUST 1997

J. Siebert (1), K.H. Fricke (1), K. Stebel (2), V. Barabash (2) and S.
Kirkwood (2)

(1) Physikalisches Institut der Universitit Bonn, Nussallee 12 D-53115 Bonn,
Germany, (2) Institutet for Rymdfysik, P.O.Box 812, 5-931 28 Kiruna, Sweden.

Simultaneous and common volume observations of noctilucent clouds (NLC).
and polar mesosphere summer echoes (PMSE) were performed in August 1997
above Esrange (67.9N, 21.1E) near Kiruna, Sweden. On two occasions. NLC
layers were observed by lidar with mean backscatter ratios of 12 and 25 at
532 nm and mean altitudes of 84.3 and 83.4 km, respectively. During both’
NLC events, several PMSE layers were observed by the MST radar on Esrange
with $/N up to 5 dB in an altitude range between 82.0 and 88.9 km. The first
of these NLC events has also been recorded by a camera placed about 380 km
south of Esrange. During the jointly observed NLC/PMSE events NLC signals
occurred with and without PMSE present in the same scattering volumes at
same times, as well as higher altitude PMSE layers ondulating correlated with
the lower altitude NLC-layer. One of the PMSE layers appears to convert to a
NLC layer during the observations.

MIDDLE ATMOSPHERE WINDS AT OBSERVATOIRE DE
HAUTE-PROVENCE (44°N) BY DOPPLER RAYLEIGH LIDAR
SEASONAL AND PLANETARY SCALE VARIABILITY:

C. Souprayen and A. Hauchecorne, A. Garnier, A. Hertzog
Service d'Aéronomie du CNRS, F-91371 Verritres-le-Buisson. France.
claude.souprayenQ@aerov.jussieu.fr/Fax: [33] 1 69 20 29 99 -

The regular operation of a Doppler wind lidar since August 1995 at Observa-
toire de Haute Provence (44°N) has offered the first data base of continuous
remote measurements of horizontal winds in the middle atmosphere. Such set
of data consists in vertical profiles of zonal and meridional components’ with
sufficient vertical resolution and acciracy to study mean winds and planetary
scale disturbances in the whole stratosphere and lower mesosphere from 135
to 50 kilometers altitude. The very first climatology of the mean wind has
been obtained and compared with climatological empirical models such as the
MSISE wind model and with the analysis of the European Center for Medium'
range Weather Forecast (ECMWF) (for the common vertical range 15-30km).
This climatology relies on 3 years of measurements and the seasonal variation
and the total day-to-day variability are reported. For a specific operation with
dense measurements coupled with temperature measurements from a co-located
Rayleigh Lidar, a detailed analysis of the planetary waves activity over OHP
will be performed with specific focus on the frequency content for and phase
mismatch between the different parameters.

GCM SIMULATION OF STRATOSPHERIC BACKGROUND
AEROSOL

C. Timmreck. J. Feichter and H.-F. Graf
Max-Planck-Institut fiir Meteorologie, Hamburg, D-20146 Germany.
timmreckQdkrz.de

Stratospheric aerosol has various effects on the global climate system. It dis-
turbs the radiative balance and changes the chemical composition of the atmo-
sphere due to heterogeneous teactions. Therefore, as one part of a chemical-
microphysical model, a stratospheric aerosol model is implemented in the Ham-
burg climate model ECHAM4. This model tredts the formation. the devel-
opment and the transport of stratospheric sulfuric aerosol. The size distri-
bution and the weight percentage of the aerosol is calculated dependent on
the H2S0,/H2O—concentration, temperature and pressure. Homogeneous nu-
cleation, condensation (evaporation), coagulation, water-vapor growth, sedi-
mentation and stratospheric sulfur chemistry are included. Additionally. the
microphysical model is coupled to a tropc»pheric sulfur cycle. This sulfur cycle
treats the natural and anthropogenic emissions. chemistry. dry and wet de-
position and chemistry of DMS. SO and SO3~. Due to this combination of
microphysical model and sulfur cycle. globally and seasonally diffecent SO2-
and SO}~ —sources for stratospheric aerosol are taken into account. First results
of the 3d-simulation show that the model is able to reproduce the observed sur-
face concentration. The formation of new particles through homogeneous nu-
cleation takes place in the lower stratosphere and in polar spring. Here results
of a multiyear run are presented and compared to observations.

TRACE GAS MEASUREMENTS IN THE ARCTIC WINTER
STRATOSPHERE WITH THE AIRBORNE SUBMILLIMETER
SIS RADIOMETER '

J. Urban (1), H. Bremer (1), V. Eyring (1), K. Kiillmann (1). K. Kiinzi (1),
J. Wohlgemuth (1), A. Goede (2), A. de Jonge (2). Q. Kleipool (2). N. Why-
born (2), H. Hetzheim (3), G. Schwaab (3) and M.P. Chipperfield (4)

(1) University of Bremen. Institute of Environmental Physics (IUP), P.O.
Box 330440, 28334 Bremen, Germany, {2) Space Research Organization of the
Netherlands (SRON). P.O. Box 800, 9700 AV Groningen, The Netherlands,
(3) German Aerospace Research Facilities (DLR), Rudower Chaussee 5, 12439
Berlin. Germany. (4) Center for Atmospheric Science, University of Cambridge,
Lensfield Road, Cambridge, CB2 1EW, UK.

The Airborne-Submillimeter-SIS-Radiometer (ASUR) measures thermal emis-
sion lines of stratospheric trace gases at submillimeter wavelengths. It is op-
erated aboard the German research aircraft FALCON at flight altitudes of
10-12km to avoid the absorption caused by tropospheric water vapor. Volume
mixing ratio profiles can be retrieved from the pressure broadened spectral
lines using non-linzar least squares inversion algorithms. Measurement cam-
paigns with respect to ozone depletion-in the Arctic winter stratosphere have
been carried out in yearly intervals since 1992 to investigate the distributions of
the radical Chlorine monoxide (ClO), the reservoir species Hydrochloric acid
(HC'). the chemically inert tracer Nitrous oxide (N20). and Ozone (O3). A
large dataset has been obtained which has been used to validate the 3D chemi-
cal transport model SLIMCAT inside, at the edge, and outside the polar vortex.

CLIMATOLOGY OF ARCTIC AND ANTARCTIC POLAR VOR-
TICES USING ELLIPTICAL DIAGNOSTICS

D. W. Waugh (1) and W. J. Randel (2)

(1) Department of Earth and Planetary Sciences, Johns Hopkins University,
Baltimore, MD 21218, USA.. (2) NCAR. Boulder, Co 80307-3000, USA.
vaugh@uortex.shm.monash.edu.au

The climatological structure, and interannual variability. of the Arctic and
Antarctic stratospheric polar vortices are examined by analysis of elliptical
diagnostics applied to 18 years of potential vorticity data. The elliptical diag-
nostics define the area. center, elongation and orientation of each vortex, and
are used to quantify their structure and evolution. The diagnostics offer a novel
view of the well-known differences in the climatological structure of the polar
vortices. There are substantial differences in the distortion of the vortices from
zonal symmetry: the Arctic vortex is displaced further off the pole and is more
elongated than the Antarctic vortex. While there is a mid-winter minimum in
the distortion of the Antarctic vortex, the distortion of the Arctic vortex in-
creases during its life cycle. There are also large differences in the interannual
variability of the vortices: the variability of the Antarctic vortex is small except
during the spring vortex breakdown. whereas Arctic vortex is highly variable
throughout its life-cycle, particularly in late-winter. The diagnostics also reveal
features not apparent in previous studies. For example. there are periods when
there are large zonal shifts in the climatological locations of the vortices. and
in early winter there are two preferred longitudes of the center of the lower
stratospheric Arctic vortex.

MEASUREMENTS OF GRAVITY WAVE ACTIVITY AND THERMAL
STRUCTURE IN THE ARCTIC STRATOSPHERIC VORTEX

J.A. Whiteway (1), T. J. Duck (2) and A. L Carswell (2)

(1) Department of Physics, University of Wales. Aberystwyth

(2) Department of Physics and Astronomy. York University, Toronto.
jjw@aber.ac.uk, fax: 44 1970 622826

The stratospheric observatory in the Canadian High Arctic at. Eureka (80°N.86°W)
is ideally situated to observe processes which are associated with the dynamics of
the polar vortex. Lidar measurements at Eureka have shown a clear pattern in the
distribution of gravity wave activity and thermal structure within and around the
vortex. Gravity wave activity is a maximum in the jet of the vortex and a minimum
within the vortex core. The warmest region of the upper stratosphere is within the’
core while the coldest region is outside the vortex. These observations also indicate
that there is an annual midwinter warming of the upper stratosphere within the core.
Coincident with this warming is an observed increase in gravity wave activity in the
jet. The distribution of gravity wave activity can be explained by the Doppler
shifting and critical level filtering that is imposed by the background wind profile.
We propose that increased  gravity wave dissipation above the jet forces the flow
toward the vortex core where it descends and warms by adiabatic compression.
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ST3 Open session on the ionosphere and thermosphere

Convener: Fontaine, D.
Co-Convener: Schlegel, K.

USAGE OF METEOROLOGIC AND IONOSPHERIC '
"DATA FOR THF. PURPOSES OF EARTHQUAKE PRE-
DICTIONS

0.A. Alimov (1), S.H. Negmatullaev (2)

(1) Astrophysical Institute of Tajik Academy of Sciences, Dushanbe,
734670, Buchoro str. 22 Tajikistan alimov@acaderny.td.silk.org (2)
Institut Seismic Resistant construction and Seismologi of the Tajik
Academy of Sciences Dushanbe, 734029, Aini str. 121 Tajikistan

In this article rosults of analysis of comparison of meteorogica!
and ionospheric data during Gissar earthquake are praseoted. The

. method of prediction of carthquake time based ou the discovered
phenomenon of violation of equilibrium state of temperature and
pressure in atmosphere and ionaspheric effects before earthquakesis.
Simultancous appearanse of anomaly phenomena in the atmosphere
and jonosphere withness the common origin of them. Expusure of
P-T shift equilibrinm state function in atinospliers and anoialies
in ionosphere can be reliable signal for rapid analysis of observation
according 1o the cotplete set of methods of an carthquake short-
term prediction. D1 showed that these effeets observed 23 days
before carthquakes, '

DESCENT RATES IN PMSE TYPE LAYERS OBESERVED BY THE
UK MST RADAR AT ABERYSTWYTH

LAstin
(ESSC, University of Reading, Berks, RG6 6AL, UK)
iva@mail.nerc-essc.ac.uk

The routine measurements made during June and July of the mesopause region over

Aberystwyth (52.4°N, 4.1°W) for the years 1990 to 1994 often contain PMSE type

retumns. Of the 96 such days available to the author 44 contained only a single layer

. that persisted for a least half an hour. In another 9 days two distinct layers separated
in altitude were observed. The remaining 43 days consisted of PMSE type retumns
that persisted for only short periods. On 35 days the single layer was found to
descend. The descent rate being in the range 0.04km/h to 2.90kmvh, with mean
0.88km/h. The other 9 single layers were found to ascend with a maximum ascent
rate of 0.34km/h. In the twin layer case the descent rate of the highest layer was in
the range 0.71km/h and 2.13kmvh, with mean 1,08kmvh. [t is noted that the mean
descent rate in both the single and twin layer case is close to the descent rate for the
diurnal tide, and that the maximum descent rate is close to that for the semi-diurnat
tide. However, where there are two layers their vertical separation, of approximately
12km, are somewhat less than the expected vertical wavelength of the diumal tide.
An explanation could be that there isa g:neral slowmg of the descent rate as the tidal
phase front passes down through the g of the
two layers. This has been found in other observations and rnodels in the published
literature. where gravity wave breaking in the mesosphere slows the descent of the
tide with consequent reduction in the vertical wavelength. Evidence for this
convergence in the MST data is provided by the fact that in genera! the lower layer
descends more slowly than the upper layer. It would thus appear that PMSE layers
over Aberystwyth usually have a dommam diurnat componcnt. though there may be
on jons a strong semi-di and a background of gravity wave
activity that can cause ascent or slowmg of the descent of the layers.
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OBSERVATIONS OF WAVE MOTIONS IN THE MESOPAUSE
OF EARTH’S ATMOSPHERE WITH USING OF VERY LOW
FREQUENCY SIGNALS.

P.P.Belyaev (1), A.A.Lisov (1), N.I.Belova (1) and M.N.Yakunin (1)

(1) Radiophysical Research Institute (NIRFI), 25/14 B.Pecherskaya st., 603600
N.Novgorod, Russia..

belyaevenirti.sci-nrov.ru/Fax: [+007] 8312 369 902

Two-frequency scheme of lower ionosphere electromagnetic sounding was used
for investigations of atmosphere-ionosphere disturbances over period from Feb.,
16, 1997 to Nov., 1997. Amplitude measurements were performed for impul-
sive signals at two frequencies, 11905 and 14881 Hz, from Russian VLF nav-
igation system. The distance between transmitter (Krasnodar) and receiver
(N.Novgorod, both in Russia) was 1500 km. As a rule, during daytime con:
ditions, 3-4 hours after sunrise, visible sinuousform untiphase variations with
periods of 1-10 min are observed in amplitude of signals. In accordance with
VLF-waveguide theory, daytime reflection hights are equaled to 63-66 km, just
bellow of the mesopause region.. Due to the summation of waveguide modes the
untiphase behaviour of amplitudes must be observed for signals at frequencies
12 kHz and 15 kHz and distance under consideration. During nightime condi-
tions, when the reflection hights are increased up to 80-85 km and situated, in
fact, within the mesopause or just above, periods af sighial amplitude variations
are increased essentially also, up to 1-3 hours, and have a clear cutoff, equaled
to 8-10 min.

LONG-TERM VARIATION OF THE HEIGHT OF THE
MAXIMUM ELECTRON DENSITY IN THE IONOSPHERE

P. Bencze(1), A. Poor (1), G. Solé(2) and L.F. Alberca (2)

(1) Geod. Geophys Res. Inst. Hung. Acad. Sci., Sopron, (2) Observatori
de L’Ebre, Roquetes '’

bencze@ggki.hu/Fax: +36-99 313 267

The long-term variation of the height of the maximum electron density in
the jonosphere hmF2 has been studied using the data of 17 Far-Eastern
and American ionospheric stations. The stations are located in a limited
region of geographical longitude both in the Far-Eastern and the Amer-
ican zone. The trend of hmF2(km/year) and the level of significance of
the results has been determined for every station. It has been found that
the trend of hmF2 seems to indicate a latitudinal variation, beginning
with positive trends at northern high latitude followed by increasing neg-
ative trends from northern mid-latitudes to southern high latitudes. The
seasonal and daily variations of the trend has also been established. The
seasonal variation can be approximated by a curve showing maximum
values in the winter months. The daily variation shows rather greater
values by night, than by day. A preliminary explanation of the results
obtained is also given.

EFFECTS OF A MAGNETIC STORM ON THE EQUATORIAL
IONOSPHERE, OBSERVED BY HF RADAR DURING THE IEEY

E. Blanc, T. Farges, Laboratoire de Geophysique, Commissariat a 'Energie
Atomique, BP12, 91680 Bruyeres le Chatel, France

Sow Mamadou, Département de Physique, Université d'Abidjan, 22, BP 582,
Abidjan 22, Céte d'Ivoire

During the IEEY, ionospheric measurements have been performed using a
high resolution HF radar at Korhogo in Ivory Coast (9°24'62"N, 5°37'38"W).
[rregularities of the daytime equatorial ionosphere have been intensively
studied during two campaigns in April-July 93 and October-November 94.
They are formed by intense kilometric irregularities at 100-115 km in the
electrojet region and weak irregularities in a typical equatorial intermediate
region at 150 km. Their characteristics are strongly dependent on the
magnetic conditions. The purpose of this paper is to present a detailed
observation of the effects of a magnetic storm on the structure of these
irregularities. One of the most striking effect is an increase of the
irregularities amplitude correlated with increases of the magnetic field
measured at ground, irregularities disappear when the magnetic field
decreases. Doppler measurements have been used for providing the electrojet

-electric field. The results are discussed in terms of the influence of the
'Iextempl dynamo on the equatorial ionosphere.



HEIGHT DEPENDENCE OF THE GRAVITY WAVE
ACTIVITY CALCULATED FROM RAPID SEQUENCE
TIONOSPHERIC VERTICAL SOUNDING

J. Bodka and P.Sauli
Institute of Atmospheric Physics, Prague
pkn@ufa.cas.cz/Fax: +420-2-71762528

o

The results of two campaigns of rapid sequence (repetiton time 5
minutes) ionospheric vertical soundings measured at Pruhonice
observatory (15E, S0N) are used for computing the ionospheric
parameters in the height range of 150-250 km. Both campaigns
{10-17 October 1996 and 27 October-7 November 1997) and
were run under low solar and geomagnetic activity conditions.
Data were well usable for evaluating the gravity wave activity,
especially during daytime. Computed ionospheric parameters
are used for evaluation of the height dependence of acoustic
gravity wave activity and dissipation of the gravity waves with
height. :

A DIGITAL IONOSPHERIC STATION IN THE
OBSERVATORY LOPARSKAYA

Chernyakov S.M., Evstafjev O.V.
Polar Geophysical Institute; 15 Khalturina Str., Murmansk 183010,
Russia; <sergeich@polar.murmansk.su>

During many years there was an ionospheric station in the Geophysical
Observatory Loparskaya (LOP, ¢=68.25°N, A=33.08°E; ®=64.52N,
A=113.9°E; L=5.2). A photographical method was used and it was
“decided to adapt an ionospheric complex “Bazis” as a modern vertical
ionosonde. The main problem was to replace the old system of
information sampling by using modern hardware and to create new
software. It has been done and we have now a digital ionospheric station

of a vertical sounding with modern software and hardware. The range of

working frequencies is 0.3+39.999 MHz. The sounding frequency
changes automatically with a discrete step chosen beforehand: 1, 5, 10,

20, 25, 50, 100 kHz. A working cycle of sounding includes 400
successive frequencies which change with a chosen step. Duration of
pulses is in the range 25+800 mks, a repetition frequency can be chosen
in the range of 1+50 Hz. Pulse power is about15 kW.

HF DOPPLER PROBING OF IONOSPHERIC PERTURBATIONS
WHICH ACCOMPANIED THE SPACE SHUTTLE ATLANTIS
LAUNCH WITH A GEOMAGNETIC STORM AS A BACK-
GROUND ’

L. F. Chernogor (1), K. P. Garmash (1), L. S. Kostrov (1), S. G. Lens (1), S. N.
Pokhil’ko (1), V. T. Rozumenko (1), A. M. Tsymbal (1) and O. F. Tyrnov (1)
(1) Kharkiv State University, Kharkiv, Ukraine.
Oleg.F.Tyrnov@univer.kharkov.ua

Spectral analysis of the Doppler shift f4(t) has revealed that in 45 to 50 min
after the lift-off on May 15, 1997, in a z ~250 to 300 km region a 50%, 30% and
100% increase in T =13-, 32-. and 64-min period harmonics, respectively, occurs
in the HF Doppler spectrum. The duration of quasi-periodic perturbations
is more than an hour. The quasi-periodic perturbation amplitude AN/N =~
2%. It is possible that the perturbations were caused by burn of the Orbital
Maneuvering System engines triggering processes observed in the ionosphere.
The apparent speed is 2029 km/s. The authors have been supported by STCU
Grant 471. ’

OBSERVATIONS OF IONOSPHERIC D REGION PERTURBA-
TIONS WHICH ACCOMPANIED THE SPACE SHUTTLE OR-
BITER ATLANTIS LAUNCH WITH A GEOMAGNETIC STORM
AS A BACKGROUND BY PARTIAL REFLECTION TECHNIQUE

L. F. Chernogor (1), K. P. Garmash (1), A. I. Gritchin {1), L. S. Kostrov (1),
V. T. Rozumenko (1), A. M. Tsymbal (1) and O. F. Tyrnov (1)

(1) Kharkiv State University, Kharkiv, Ukraine. ’
Oleg.F.TyrnovQuniver.kharkov.ua

Observations of possible global processes in.the lower ionosphere which ac-
companied the launch of the Space Shuttle orbiter Atlantis on May 15, 1997,
are presented. Quasi-periodic perturbations in the electron number density of
AN/N '~ 30 to 70% are determined with magnitudes of their time delays of the
order of 45 to 55 min, those of quasi-periods of tens of minutes, and durations
of 1 to 2 hours. They could be due to pulsating 10% to 10 keV electron fluxes
of ~ 10° to 4 - 107m=2s~1 from the magnetosphere. The authors have been

“supported by STCU Grant 471.

ON THE POSSIBILITY OF ENERGETIC PARTICLE PRECIPI-
TATION FROM THE MAGNETOSPHERE INTO THE MIDDLE
LATITUDE IONOSPHERE

L. F. Chernogor (1), K. P. Garmash (1), V. T. Rozumenko (1) and O. F.
‘Tyrnov (1)

(1) Kharkiv State University, Kharkiv, Ukraine.
Oleg.F.Tyrnov@univer.kharkov.ua

Observations of transient processes in the lower jonosphere made by different
techniques (partial reflection, magnetometer, etc.) are analyzed. Anthropogenic
and natural perturbations in the ionosphere could be accompanied by the pre-
cipitation of energetic particles. Parameters of electron fluxes (particle fluxes of
p ~ 108 to 108 m=25™1, energy fluxes of 108 to 10~7 Jm~2s~1, etc.) are es-
timated. The precipitating electrons cause an increase of ~ 10% to 107 m~35~1
in the rate of production of ionization. A comparison of flux parameters in the
high- and midlatitude ionosphere is made. The authors have been supported
by STCU Grant 471. : .

AN ION-MOLECULE MECHANISM FOR THE FORMATION OF
NEUTRAL SPORADIC LAYERS OF SODIUM AND IRON

RM. Cox, R M. Rollason and J.M.C. Plane
School of Environmental Science, University of East Anglia, Norwich, UK.
jplane@uea.ac.uk :

Sporadic neutral layers are thin, highly concentrated layers of metal atoms
that appear quite suddenly in the lower thermosphere. Although a number.of:
theories have been advanced to account for the metal reservoir and’the
mechanism that triggers this very puzzling phenomenon, there is strong
evidence that the reservoir is metal ions in sporadic-E layers. We have
therefore carried out a laboratory study, using s fast flow tube and a novel
laser flash photolysis technique, into the chemical pathways by which Na* and
Fe" are comverted to neutral atoms, This work has shown that the
neutralisation kinetics of these ions in the MLT region is in fact rather
complex. Significantly, the lifetime of Na* changes rapidly from more than a
day above 100 km to just a few minutes at 90 km. A model describing the
neutralisation of Na* and Fe' in a descending sporadic-E layer demonstrates
that the ion-molecule mechanism fulfils most of the criteria for producing
sporadic metal layers, including the observed differences between Na and Fe.
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LONG-TERM TRENDS OF THE IONOSPHERIC AND ,TERMOSPHERIC
PARAMETERS AND THEIR MUTUAL RELATION

A. D. Danilov
Institute of Applied Geophysics, Moscow, Russia
geophys@sovam.com/Fax: +095-187-75-13

During the recent years publications appeared in which long-term trends of
various ionospheric and thermospheric parameters had been detected.
Original data on the trends of the F2 layer critical frequency foF2 and the
E region ion composition are presented. The method of corfect derivation of
trends, Including use of relative values instead of absolute ones, is
discussed. It is demonstrated that the comect treating of the initial data
series for the foF2 data Improves significantly the statistics and
_eliminate  the seasonal effect in the foF2 trends found earlier. An
importance of proper choice of the solar cycle periods to get rid of the
hysteresis effect and to reduce the data scatter in deriving the foF2 trends
Is demonstrated. ‘An attempt to consider jointly the trends in the
thermospheric and ionospheric parameters (foF2, foE, hmF2, the E region
ion composition, number of lonospheric storms, occurrence frequency of F-
spread) in the scope of the lonosphere formation theory is made.

A STATISTICAL COMPARISON OF MEASURED VELOCITIES
FROM THE CUTLASS SYSTEM AND THE EISCAT UHF RADAR

"L_A. Dayies, M. Lester, S. E. Milan, T. R. Robinson and T. K. Yeoman
University of Leicester, Leicester, LE1 7RH, UK

jaq@ion.le.ac.uk

Comparison is made, on a statistical basis, of measurements of irregularity
drift speed made by the CUTLASS HF radars, sited in Finland and Iceland,
and F-region ion velocity measurements from the EISCAT UHF radar.
Since the CUTLASS radar facility commenced operation, in 1995, a
significant amount of simultaneous CUTLASS and EISCAT measurements
have been collected: it is, therefore, now timely to compare statistically the
velocities measured by the two radar systems. Line-of-sight measurements
from both the CUTLASS Finland and Iceland radars are compared to the
component of the ion vector velocity, yielded by the tristatic EISCAT UHF
radar, along the appropriate CUTLASS radar beam.

SIMULTANEOUS EISCAT/STARE OBSERVATIONS OF
THE UNSTABLE E-REGION

C.F. del-Pozo(1), P.J.S. Williams(1), and E. Nielsen(2)

(1) Physics Department, University of Wales Aberystwyth, UK., (2)
Max Planck Institut fiir Aeronomie, Katlenburg-Lindau, Germany

A relatively large data set of simultaneous EISCAT/STARE observa-
tions are used to test a number of theoretical predictions concerning the
E-region current instability (Farley-Buneman). The data covers periods
of 6 hours (18-24 UT) on 17 separate days during March and April 1988.
EISCAT provided both a good determination of the electric field and
high-resolution measurements of the ionospheric parameters in the E-
region, while the two coherent radars from STARE measured the phase
velocity of the unstable waves along two different directions.
The onset of instability is clearly identified and the instability cone sep-
arating two regimes of turbulence in the plane perpendicular to the
- magnetic field is defined. The instability threshold is studied as a func-
tion of the electric field, the temperature of the plasma, and the level of
neutral wind activity (particularly the effects of tides), together with the
eévolution of the turbulence inside and outside the instability cone, and
the associated turbulent heating of the surrounding plasma, as functions
of the strength of the convection electric field.
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COMPUTATIONAL ALGORITHM FOR SOME PROBLEMS OF
IONOSPHERE WAVE INTERACTION

V. A. Eremenko

Institute of Terrestrial Magnetism and Radio Wave Propagation, Troitsk,
Moscow Region, 142092 Russia.

evaldtop.izmiran.troitsk.ru

The propagation of powerful electromagnetic waves is described in terms of
nonlinear equations of the evolution type. We consider the computational sim-
ulation of this nonlinear problem. Disadvantages of the numerical approxima-
tion can lead to the appearance of high harmonics and the physical instability
can increase these parasitic harmonics. Thus, we can obtaid the picture which
is absolutely not correspond to the physical phenomenon. We suggest the com-
putational algorithm which is based on the combination of the decomposition
method and the theory of the generalized functions. The numerical algorithm is
consist of two stages: first one include the differential operator across the wave
propagation direction but, it is not contain nonlinearity; second one include all
nonlinear terms but not transversal derivatives. The first step is a classic step
for the linear propagation and diffraction problem. The second step leads only
to a variation of the phase but not the amplitude of the wave. It is not difficult
to argue that the second step is absolutely stable if the nonlinear terms depend
only from the modulus of the desired complex function. The physical sense of
such separation is to separate the process of the linear propagation from the
process of the nonlinear distortion. In order to avoid the parasitic harmonics,
we can use for the first stage the approach of the generalized function the-
ory. For this aim. we introduce the system of base functions and transfer the
differentiation from the desired function to the base functions.

INTERPRETATION OF EQUATORIAL IONOSPHERIC IRREG-
ULARITIES OBSERVED BY HF RADAR IN THE UPPER E RE-
GION

T. Farges

Laboratoire de Détection et de Géophysique. Commissariat & I'Energie Atom-
ique, BP 12, 91680 Bruyéres le Chatel. France.
fargesOldg.bruyeres.cea.fr

The purpose of this paper is to present new interpretations of observations
performed during the International Equatorial Electrojet Year (IEEY) in Ivory
Coast (Korhogo, 9°24'62""N, 5°37'38"\V, 4° dip angle) with high precision H.F.
vertical soundings. We observed irregularities in the E, upper E and F1 re-
gions, during daytime and magnetic disturbed periods. We try here to explain
the irregularity creation process. In a first part we will present existence con-
ditions, in a second part we will examine some hypotheses for different kinds
of irregularities. :

MAGNETOSPHERIC AND IONOSPHERIC DISTURBANCE DY-
NAMO EFFECTS IN THE LOW- AND MID-LATITUDE IONO-
SPHERE

B. G. Fejer (1) and L. Scherliess (1)
(1) Center for Atmospheric and Space Sciences, Logan, UT 84322, USA.
bfejerQcc.usu.edu -

The ionospheric plasma drifts are strongly affected by geomagnetic activity. We
use Jon Drift Meter data from the DE-2 satellite and incoherent scatter radar
observations to examine the low- and mid-latitude ionospheric disturbance elec-
tric field patterns. The average disturbance drift patterns obtained from these
data are generally in good agreement with results from global convection and

" jonospheric disturbance dynamo models. However, these observations also in-

dicate large variability on the electric field disturbance patterns. In this talk we
concentrate on the possible effects of IMF B,,. season, solar cycle, and longitude
on the low- and mid-latitude ionospheric perturbation electric fields during dis-
turbed conditions and on their effects on the generation of ionospheric plasma
waves.




INTRADIURNAL OSCILLATIONS IN ANTARCTIC LOWER
THERMOSPHERE WINDS: SOUTH POLE OBSERVATIONS
AND GLOBAL IMPLICATIONS

J. M. Forbes (1), S. Palo (1), Yu. I. Portnyagin (2), N. A. Makarov (2) and
E.G. Merzlyakov (2)

(1) Department of Aerospace Engineering Sciences, Campus Box 429, Univer-
sity of Colorado, Boulder, CO 80309-0429 U.S.A., (2) Institute for Experimental
Meteorology, Scientific Production Association TYPHOON , Obninsk, Russia.
forbes@zeke.colorado.edu

Meteor radar wind measurements were made from the South Pole from January
19, 1995 through January 26, 1996, and from November 21, 1996, through
January 27, 1997. The radar measures meridional wind speeds in four volumes
of space located near 95 km altitude, 88 deg latitude, and along the 0, 90E,
90W and 180 deg longitude meridians: Observed intradiurnal oscillations which
are westward-propagating with zonal wavenumber one fall into two classes:
(a) a 12-hour oscillation which dominates during non-winter months; and (b)
shorter-period oscillations which appear only during the winter. During the
austral winter of 1993, six intradiurnal wave "events” occurred which met our
statistical significance criterion. Wave periods ranged between about 7.0 and
10.5 hours, with wave amplitudes ranging between 10 and 15 m/sec. These
events are examined in detail, and numerical simulations using the Global Scale
Wave Model are presented which provide some indication of the latitudinal and
vertical extent of the oscillations.

ENHANCED ION ACOUSTIC FLUCTUATIONS AND ION OUT-
FLOWS IN THE UPPER IONOSPHERE

F. Forme and D. Fontaine
CETP/UVSQ/IPSL, France.
francois.forme€cetp.ipsl.fr/Fax: [33] 139 254 919

Number of observations showing enhanced ion acoustic echoes observed by

mean of incoherent scatter radar have been reported in the litterature. The
received power is extremely enhanced up to 1 or 2 orders of magnitude above
usual values, and it is mostly contained in one of the two ion acoustic lines. This
spectral asymmetry and the intensity of the received signal cannot be resolved
by the standard analysis procedure and often cause its failure. As a result, and
in spite of a very clear spectral signature, the analysis is unable to fit the plasma
parameters inside the regions of ion acoustic turbulence. Enhanced ion acoustic
fluctuations are associated withi ; enhanced electron temperature and large field-
aligned bulk ion outflows from the topside ionosphere Although unavailable
from the standard analysis procedure, the plasma description inside turbulent
- regions remains a crucial information to understand the ion acceleration process
related to enhanced ion acoustic echoes. We will present in this talk European
Incoherent Scatter radar EISCAT observations of large ion outflows associated
‘with the simultaneous occurence of enhanced ion acoustic echoes. From the
very clear spectral signatures of this echoes, a method will presented to extract
some kind of estimates or informations on the plasma. Finally. estimates of
the electron temperature and of the ion drift are used to study the possible
implications on the plasma transport inside turbulent regions.

A NEW UPSHIFTED SPECTRAL STRUCTURE IN STIMULATED ELEC-
TROMAGNETIC EMISSION SPECTRA, OBSERVED BETWEEN ELEC-
TRON CYCLOTRON HARMONICS

V.L. Frolov, E.N. Sergeev (Radiophysical Research Institute, B. Pecherskaya
Str. 25, Nighny Novgorod, 603600, Russia)

P. Stubbe (Max~Planck-Institut fiir Aeronomie, D-37191 Katlenburg-Lindau.
Germany)

We present detailed experimental results concerning leatures of the broad
upshifted structure (BUS) which extends in the stimulated electromagnetic

entission spectra up to 90 — 170 kHz above the pump wave frequency. The -
BUS properties have been studied in the frequency range between the 3ed and -

Sth electron cyclotron harmonics (fee = 1350 kHz in our ‘measurenients). It is

observed that the generation of the BUS occurs in the pump frequency ranges -
from 4.3 MHz to 4.5 MHz and from 5.55 MHz to 6 MHz, with a maximum.

intensity at about 4.55 MHz and 5.6 MHz, respectively. The BUS is found to
be induced in the vicinity of the upper hybeid resonance level for the pump
wave. The threshold pump power for the BUS generation is about 5 MW ERP.
Tlie dependence of the BUS spectral features on the pump frequency and purp
power, as well as their temporal development and decay under different iono-
spheric conditions, are investigated. The experiments were performed at the
Sura heating facility (36°.V,46° £, Nizhny Novgorod, Russia) by modification
of the ivnospheric F region using a HF ordinary mode pump wave.

TWO COMPONENT NATURE OF BROAD UPSHIFTED MAXIMUM EMIS-
SION FROM THE HF VIODIF[ED lO\'OSPHERE )

Y. L Frolov, L.M. Kagan, E. 1\ Sergeev (Radiophysical Research Iusutute, B Pech-
erskaya Str. 25, Nizhny Novgorod, 603600, Russia)

P. Stubbe (Max-Planck-Institut fiir Aeronomie, D-37191 Katlenburg-Lindau,
Germany)

We have studied at the Sura hedting facility (56°.V,46° £, Nizhny Novgorod,
Russia) the structure of the BUM emission in the SEE spectrumn and found that
the BUM includes two different compouents, BUM,; and BUM3. Generation of
the BUM; occurs when the pump frequency, fo, is in the iminediate vicinity
of the electron cyclotron hartonic, that is for 6f = fo — 4fce = -20 to +60
kHz. Its intensity is highest for 8 f ~ 0. This component is characterized by a
s.eak dependence of its peak frequency, Afpya,, on the pump frequency fo.
In contrast, the peak frequency of the BUMa significantly increases with fo,
approximately satisfying the equation A fpryr, = &f for 6 f > 40 kHz, while for
saller 6 this dependence may be weaker. The BU M2 peak intensity has its
highest value for 6f ~ 30 — 40 kHz, where the occurrence of multiple maxima
(up to three, as a rule) is observed in the spectra. We find that the BUM; is
generated in the vicinity of the upper hybrid resonance level, i.e., where the
local upper hybrid frequency, fun = (f3. + J%)"/%, equals the punp frequency
Jo. : :

FIELD-ALIGNED ION FLOW EVENTS FROM THE IONO-
SPHERE OBSERVED BY THE EISCAT VHF RADAR

R. Fujii (1), M. Endo, Y. Ogawa, S. C. Buchert, S. Nozawa (1) and S. Watan-
abe, N. Yoshida (2)

(1) Solar-Terrestrial Environment Laboratory, Nagoya Umversxty, Chikusa-ku,
Nagoya 464-0814, JAPAN, (2) Department of Geophysics, Tohoku Umversnty,
JAPAN.

rfujiiGstelab.nagoya-u.ac.jp/Fax: {81] 52 789 4311

We have determined statistically the spatial distribution of field- aligned ion
flows and their temporal developments by using Common Program-7 (CP-7)
data obtained from the EISCAT VHF radar system at Tromsg, Norway. Tromsg
is located mostly in the closed magnetic field line region. We have found that °
field-aligned ion flows are sporadic phenomena and both ion outflows and in- -
flows occur at all MLTs, but ion outflows -dominate over ion inflows in terms
of their occurrence and velocities. Representative samples of these ion out-
flow/inflow events indicate that jon momentum is not solely determined by
effective (ambipolar) ion pressure gradient, gravity force, neutral friction and
inertia. ’

VARIATIONS IN THE ELECTRON COLLISION FREQUENCY
AND ELECTRIC FIELDS IN THE LOWER IONOSPHERE AT
MIDDLE LATITUDES

A M. Gokov (1), S. I. Martynenko (1), V. T. Rozumenko (1), A. M Tsymbal(l)
and O. F. Tyrnov (1)

(1) Kharkiv State University, l\harluv Ukrame
Oleg.F.TyrnovOuniver.kharkov.ua

The analysis of measurements made by the ‘partial reflection technique at the
lower edge of the ionosphere has provided the distribution of effective electron
collision frequency magnitudes derived with taking into account the kinetic
effects. An assumption is made that this distribution is affected during periods
of strong electric fields. A new technique for deriving these electric fields from
the data on effective electron collision frequencies is developed: The results of
investigations of electric fields obtained from this technique during 1978 to 1997
at Kharkiv State University are presented. The authors have been supported
by STCU Grant 471.
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RECENT ADVANCES IN INCOHERENT SCATTER RADAR
MEASUREMENT CAPABILITIES OF THE TOPSIDE IONSO-
PHERE AND PLASMASPHERE AT ARECIBO OBSERVATORY

S. A. Gonzélez (1) and Michael P. Sulzer (1) .

(1) National Astronomy and Tonosphere Center, Arecibo Observatory, PO BOX
995 Arecibo, PR 00613 USA.

sixtotnaic.edu/Fax: [+1] 787-878-1861

" New measurements of light ions in the topside ionosphere over Arecibo will be.

pmented We will discuss the altitude and temporal variations of the three
major ion species in the topside ionosphere (O*, H*, and He*). The ISR
spectra were reduced using a a non-linear least squares fitting algorithm which
allowed for Te, Ti, [0*], [H*], and [He*] to be free s:multaneously One of the
more striking features of the ion distributions is the formation’of a He* layer
during the night at altitudes near the O* /H* transition region. In addition we
will present results of independent velocity (V/ o+, and V, +) and temperature
{Ty+, and Ty 4 ) measurements.

SIMULTANEOUS OBSERVATIONS OF ENHANCED ION SPEC-
TRA AND STRONG PLASMA LINES WITH THE EISCAT UHF
RADAR SYSTEM.
T. Grydeland (1), E. Mjglhus (2) and N. Bjgrna (1)
(1) Institute of physics, University of Tromse, (2) Institute of mathematics,
University of Tromsg.
. Tom.GrydelandOphys.uit.no/Fax: [+47] 77 64 55 80
We present the simultaneous observations of strongly enhanced ion spectra and
plasma lines from a Norwegian Special programme EISCAT experiment con-
ducted in summer conditions during a sunspot minimum. We believe the events
presented are the first observations of simultaneous enhancement of the ion
" spectrum and the plasma lines. The observations are also some of the strongest
enhancements observed of natural plasma lines. )
Explanations in terms of ordinary enhancement mechanisms, i.e. particle pre-
cipitation, photoelectrons etc. are discussed, as are explanations based on dif-
ferent instabilities previously treated in the litterature. In particular. the pos-
 sibility of cavitating Langmuir turbulence is discussed.

DOPPLER FREQUENCY INTERPRETATION OF INCOHERENT SCATTER ‘

PLASMA LINES

P. Guio

The Auroral Observatory, University of Tromsg, N-9037 Tromsg, Norway.

patrick@phys.uit.nofFax: [+47]77 6462 80

In an ingohierent scattering plasma line experiment, the phase velocity of both upgoing
" and downgoing Langmuir waves can be estimated. These two phase velocities are the

high frequencies solutions of the plasma dispersion relation for longitudinal waves..

‘The moment expansion of this plasma dispersion relation is reviewed. It is shown, in
particular, that only the flux of the kinetic energy which is paralle! to the scattering
direction has to be accounted. Up- and downshifted plasma lines incoherent scatter
data are presented and the Doppler frequency asymmetry is discussed in terms of the
heat flow contribution and the mean drift velocity contribution.
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METHOD FOR RECONSTRUCTION OF DRIFT VELOCITY FIELD
IN IONOSPHERE BY SATELLITE RADIOSOUNDING

V.D. Gusev and D.V. Kirianov
Moscow University, Department of Physics
atmos@pop.radio-msu.net

Methods of ionospheré radiotomography are under intensive development in
plurality of recent works. According to all of these methods ionosphere is
presumed to be at rest. In other words the motion of ionosphere medium
during satellite travel is neglected. However electron drifts considerably effect
on measured radio signa! and consequently on reconstruction results. By this
means one can formulate another problem: determination of drift velocities by
ground-based measurements of doppler shift. Because of Doppler effect the
shift of radiosounding frequency is proportional to projection of electron drift
velocity onto the radio ray direction. Discussed method is based on
tomography approach for determination of drift velocities field in the plane of
satellite orbit. (For this reason the radio source and receivers must be rather
stable and sensible o provide adequate precision of data.) To solve inverse
problem of reconstruction of ionosphere velocities field we assume
geometrical optics approximation and existing information about ionosphere
electron density distribution.

CLIMATOLOGY OF THE MESOPAUSE REGION SEMIDIURNAL TIDE
OVER CENTRAL AND EASTERN EUROPE

Ch. Jacobi (1), R. Schminder, (1), D. Kiirschner (2), P. Hoffmann (3), W. Singer
(3), B.L. Kashcheyev (4) , A.N. Oleynikov (4), A.N.Fahrutdinova (5), R.N.
Solntsev.(5), T.V. Solovjeva (6) and Yu.l. Portnyagin (6)

(1) Institute for Meteorology, University of Leipzig, (2) Institute for Geophysics
and Geology, University of Leipzig, (3) Institute of Atmospheric Physics,
Kiihlungsborn, (4) Kharkov State Technical University of Radioelectronics, (5)
Radiophysics Department, Kazan University, (6) Institute for Experimental
Meteorology, Obninsk

jacobi @rz.uni-leipzig.de / hoffmann@iap-kborn.d400.de / ort@khture kharkov.ua
/ antonina.fahrutdinova@ksu.ru / typhoon@storm.iasnet.com

Wind measurements of 5 European sites using different systems (Juliusruh, MF
radar, 55°N, 14°E; Collm, LF D1 wind profiler, 52°N, 15°E; Kharkov, meteor
radar, 50°N, 37°E; Obninsk, meteor radar, 55°N, 37°E; Kazan, meteor radar,
56°N, 59°E) are used to set up a climatology of the semidiurnal tide in the
mesopause region over Central and Eastern Europe for the latitude range between
50°N and 56°N. Intercomparison of amplitudes and phases generally shows
excellent agreement of the results from the different measuring systems. The
longitudinal variation of the semidiurnal tide is small. The results are compared
with an empirical model of the semidiurnal tide.

NONLINEAR INTERACTION OF PLANETARY WAVES AND TIDES AS
SEEN FROM MIDLATITUDE UPPER MESOSPHERE/LOWER
THERMOSPHERE WIND MEASUREMENTS AT COLLM, GERMANY
(52°N, 15°E)

Jacobi, Ch.
Institute for Meteorology, University of Leipzig
jacobi@rz.uni-leipzig.de

From daily estimates of the prevailing wind and the semidiurnal tide in the upper
mesosphere/lower thermosphere at about 95 - 100 km height long-term variations
at the time scales of planetary wave periods can be detected. The long-term
measurements at the Collm Observatory of the University of Leipzig, Germany,
provide a climatology of these waves as they can be seen in the oscillations of the
prevailing wind, from measurements of the years 1981 - 1996. Maximum variance
is generally found at periods of more than 10 days. Variations of the semidiurnal
tidal amplitude in the same period range are also found, that are be due to the
superposition of secondary waves that are originated by nonlinear interaction
between the semidiurnal tide and planetary waves. From regression analyses the
existence of these secondary waves is indicated, which supports this interpretation.
A comparison of tidal and prevailing wind long-period variability shows that
planetary waves are regularly connccted with a modulation of the tides.



THE POLAR BLOBS BY YAKUT MERIDIANAL CHAIN IONOSONDE DATA

Khalipov V.L., _Stepanov_A.E._, ZikrachEK. - ]
Institute of Cosmophysical Research and Aeronomy, Yakutsk, 677891, Lenin
Av.,31, Russia

E-mail: ikfia@yacc.yakutia.su; Fax: 7(4112)445551.

By ground-based data of Yakut meridianal chain ionosondes the signatures of the -

polar blobs in nigthside MLT sector are established. In vertical and oblique ionograms

these signatures show as follows: (1) increased critical frequency of the trace (up to 12

MHz), (2) fmin-parameter is 1.0-1.5 MHz and, (3) no sporadical type of the traces

from E-region. The seasonal course of the polar blob occurrence have been a
- maximum during winter months.

THE STRUCTURE OF THE NIGHT-TIME IONOSPHERIC E-REGION IN
THE SUBAURORAL INTENSE ELECTRIC FIELD STRIP TAKING INTO
ACCOUNT THE REAL TILTE OF GEOMAGNETIC FORCE LINES

V.PKim and V.V.Hegai (IZMIRAN,Troitsk, Moscow Region,142092 Russia)

The structure of the night - time ionospheric E-region in the subauroral intense
electric feld strip is numerically modeling taking into account the real tilte of geo-
maghetic force lines. The calculated electron density distribution is substantially
different from the results obtained before by Banks and Yasuhara (Geophys.Res.
Lett., 5, p.1047, 1978) with assumption of vertical geomagnctlc force lines. The
leference can be up to a factor of 10.

REDUCTION TECHNIQUE IN IONOSPHERE RADIOSOUNDING

D.V. Kirianov (1) and EN. Kirianova (2)
(1) Moscow University, (2) Keldysh Institute of Applied Mathematics, Russia
atmos@pop.radio-msu.net

We present an improved data processing technique for the problem of
ionosphere ray radio tomography using methods of mathematical
interpretation (mathematical reduction). The existing -methods of electron
density reconstruction are based on solving the.system of linear equations
corresponding to integrals over radio ray trajectories in ionosphere. The
solution gives essentially unbiased estimate for field of electron density.
However in presence of high noise level during measurement such solution
can be ineligible. To reduce noise influence we propose to construct biased
estimate. The minimal bias (under certain conditions) can lead to significant
repression of noise. Fo construct linear matrix operator expressing physical
model we assume validity of geometric optics and existence of some a priori
information about density to be reconstructed (predictions of electron density
profile and stochastic characteristics of noise). The linearity of this operator is
the main requirement for appliance of reduction technique. Final solution is
given as multiplication of several matrixes according to selected principle

(biased or unbiased reduction). The results are in ready form for computer .

simulation or processing of satellite radiosounding experimental data.

' THE MPAE FABRY-PEROT INTERFEROMETER FOR NEUTRAL

ATMOSPHERE AND IONOSPHERE INTERACTION STUDIES WITH
EISCAT

M. 1. Kosch (1), T. Hagfors (1), A. Kohsiek (1) and D. Rees (2)

(1) Max-Planck-Institut fiir Aeronomie (MPAE), 37191 Katlenburg-Lmdau,
Germany, (2) Utah State University, Utah, USA
kosch@linax!.mpae.gwdg.de

The EISCAT incoherent-backscatter radar system (KST) is capable of measuring
many ionospheric parameters. Neutral atmospheric parameters can only be indirectly
inferred using additional models and assumptions. Therefore, it is highly desirable to
measure both ‘types of parameters simultaneously. For the purpose of studying
ionosphere-atmosphere interactions, a new Fabry-Perot interferometer (FPI) has
been built. It is located in Skibotn, Norway, about 50 km from EISCAT. The
instrument is capable  of measuring line-of-sight neutral wind speeds and
temperatures from the Doppler shift and broadening, respectively, of auroral/airglow
emissions. Thermospheric or mesospheric measurements are miade by selecting
different wavelengths, Measurements are made automatically and continuously for
all dark-sky periods. A study of the neutral wind dynamo effect on the ionospheric

-electric field has been completed. Current work includ paring | winds

between FPIs at different locations, comparing neutral winds measured using
different emissions, bi-static wind measurements and comparing ion to ‘néutral
temperatures. Future studies include improved determination of the ion-neutral
collision frequency and improving radar models of the neutral wind.

A COMPARISON OF AURORAL OPTICAL IMAGES, RIOMETI:R
ABSORPTION PATTERNS AND EISCAT RADAR DATA

M. J. Kosch (1), F. Honary (2), N. Stamatiou (2) and T. Hagfors (1)

(1) Max-Planck-Institut fiir Aeronomie (MPAE), 37191 Katlenburg-Lindau,
Germany, (2) Lancaster University, UK

kosch@linax 1.mpae.gwdg.de

Recordings of auroral emissions at 557.7 nm are made from Skibotn, Norway
(69.35° N, 20.36° E) using the Digital All-Sky Imager (DASI). The data are
calibrated and transformed into a 520x520 km geographic grid every 10 s. The
images give estimates of the precipitation patterns of soft electrons (< 10 keV).
Recordings of cosmic radio noise absorption at 38.2 MHz are made from Kilpisjarvi,
Finland (69.05° N, 20.79° E) using the multi-beam Imaging Riometer for Ionospheric '
Studies (IRIS). The data are calibrated and transformed into a 240x240 km
rectilinear grid every 1 s. The images give esti of the precipitation patterns of
hard electrons (> 10 keV). The EISCAT incoherent-backscatter radar (69.59° N,

19.23° E) makes good measurements of the electron density profile with altitude
from which estimates of the energy spectra of precipitating electrons can be made.

For the night of 13/t4 February 1996, the ‘morphology of optical emissions and
absorption patterns is compared including, in the common field-of-view, the particle
energy spectrum.

. COMPARISION OF NEUTRAL AND ION PARAMETERS IN

THE HIGH LATITUDE E- AND F-REGION OBSERVED BY THE
MPAE-FPI AND EISCAT

A. Kohsiek, M.J. Kosch, K. Schlegel
Max-Planck-Institut fiir Aeronomie, Katlenburg-Lindau, Germany
kohsiek@linmpi.mpg.de

During the last winter season neutral winds and temperatures were measured in
the E- and F-region by the MPAE-Fabry-Perot-Interferometer (FPI) located
at- Skibotn, about 50 km from EISCAT. From the observation of different. au-
roral and airglow emission lines (630 nm, 557.7 nm and 843 nm), parameters
are measured from different altitude ranges in the ionosphere. Simultaneous’
observations of ionospheric parameters were ‘made by EISCAT. Results and
comparisons from both devices will be presented and discussed. '
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THE TECHNOLOGY OF SIGNAL AND DATA PROCESSING IN
MODERN DIGITAL IONOSONDE.

V.V Koltsov and A.L.Karpenko
Institute of Terrestrial Magnetism, Jonosphere and Radio Wave Propagation,
Russian Academy of sciences (IZMIRAN); Troitsk, Moscow region, 142092,
Russia. '
karpenko@top. izmiran. troitsk.ru/Fax: [+7] 095-3340908
" The modern technology of digital signal processing and methods of sounding
. data processing are realized in Russian new generation of digital ionosondes.
- They open new opportunities in the diagnostics of middle-scaled, as well as’
small-scaled inhomogeneuities of ionosphere’s plasma in the interval of heights
from 100 up to 500 km. The methods of signal and data processing into time-
"domain region are considered. They are based on use of results of monostatic
radio sounding. Special attention is attended to joint estimation of Doppler
shift of coherent component of a signal and relative intensity incoherent com-
ponent. It is-marked, that the detection and estimation of the spatial and time
scales of mhomogenemtxes in various intervals of heights of ionosphere requires
application of various modes and characteristics of radio sounding as well as
methods of spectral-correlation analysis appropriate to them.

RADIOPHYSICS INVESTIGATIONS OF IONOSPHERIC DIS-
TURBANCES CAUSED BY OPERATED GROUND-BASED
ACOUSTIC RADIATION.

V. Koshovy and O. Ivantyshyn, A. Lozynsky, Y. Romanchev.

Karpenko Physico-Mechanical Institute, Lviv, Ukraine.. -

koshovyQah.ipm.lviv.ua

This report is devoted to the experiment of local ionosphere disturbances by
- low-frequency (LW) atmospheric acoustic waves (AAW) radiated by special

operated based-ground acoustic generator (GAG). Discovering and investiga-

tion of ionosphere responses has been fulfilled by ground-based radiophysical -

"instrumentation on base of decameter radiotelescope URAN-3 (Lviv, Ukraine).
The following distant ionosphere diagnostic physical method’s ware realized:
radiotwinkles method during cosmic radiosources observation, methods of one-
jumped inclined sounding of ionosphere and volume scattering on ionosphere
plasma by radio waves of ground-based S.W .radio stations. It is shown exper-
imentally possibility of the excitement of the ionosphere by acoustical energy
approximately 2+10° J on earth’s surface. It is shown also that in the process of
acoustical-electromagnetic interaction different physical mechanism takes place.
Such as: shaping of artificial ionosphere turbulence with selffocusing properties.
increase of the transparency of the ionosphere for cosmic radio waves caused by
LW AAW, AAW transformation in plasma waves by their synchronizing, etc.
Obtained result opens a new possibilities of physics modeling of the acoustic
channel of lithosphere - atmosphere - ionosphere connections by ground means.

HST DETECTION OF TERRESTRIAL DEUTERIUM

Vladimir A. Krasnopolsky (CUA/NASA GSFC, Greenbelt, USA)
VKras@lepvx3.gsfc.nasa.gov

We observed Mars at 1212-1218 A with resolution of 0.07 A during
1.57x10* s using the HST Goddard high-resolution spectrograph. The
observation revealed both Mars’ and Earth’s D Ly-a lines. The telluric line
zenith intensity is 17 £ 6 R (Rayleighs) at 600 km. To reproduce the
measurement, we construct a mode! with [HD] = 1.2x10° cm™ and [D] = -
7.2x10* cm™ at the lower boundary of 90 km. These values are obtained
from the H, and H densities in Allen et al. (JGR 89, 4841, 1984) and the
HD/H, and D/H enrichments relative to HDO/H,O in Yung et al. (Jcarus
76, 146, 1988). HD forms D in reactions with O, O", and O('D). Effusion
(escape) velocity ¥ is the mode! parameter. The calculated intensity is 246
R for ¥ =.0.008 cm/s (thermal escape at solar minimum, Fyg, ., = 70, T=
736 K) and agrees with the measured value for the nonthermal escape
velocity of ¥ = 125 + 25 cm/s. We applied our model to the previous
detections of deuterium by Bertaux et al. (Nature 309, 771, 1984; GRL 20,
507, 1993) using deuterium absorption cells, and found ¥V = 300 cm/s for
the conditions of their observations in 1983. Our model for hydrogen
agrees with the OSO-5 and AE measurements at solar minimum for ¥ =
. 800 cm/s which exceeds the thermal escape velocity by an order of
magnitude and results in the hydrogen escape rate of 2.6x10® cm™s™!
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METHODS OF THE NEARSPACE ENVIRONMENT TOMOGRAPHY

V.E Kunitsyn, E.S.Andreeva, O.G.Razinkov, V.I.Zakharov
(Phys Faculty, Moscow State Univers., 119899, Russia )

Modemn tomographic and occultation technique for ionospheric/ atmospheric profiling
has essential limitations. In many cases distant complicated troponosphere and
ionosphere structures (in particular, layer formations, troughs, wave disturbations, etc.)
influence greatly reconstructed profilies. A variant of atmosphere-ionosphere
tomography using GPS/GLONASS and the network of ground-based receivers is
considered. It is necessary to take into account temporal variations of atmosphere and
ionosphere because of small angular satellite velocity. Using the network of
ground-based receivers improves the horizontal resolution and the accuracy of
reconstructed vertical profiles. Two-level satellite tomography variant has more
opportunities. It is reasonable to use 2-3 frequencies of receiver-transmitter systems in
the range of 150-800 MHz. for realization of Atmosphere - Ionosphere -
Protonosphere tomography. The computer simulation results showed that the receivers
spaced by hundreds of kilometers are sufficient for most of practical problems.

SEISMO-IONOSPHERIC EFFECTS UNDER THE INFLUENCE
OF THE POWER SEISMOVIBRATOR TO THE LITHOSPHERE

V. V. Kuznetsov, S. Y. Khomutov, V. V. Plotkin, O. E. Grekhov, A. F.
Pavlov and A. N. Fedorov

Institute of Geophysics SB RAS, University av., 3, Novosibirsk, Russia 630090.
kuzOuiggm.nsc.ru ’

The synchronous disturbances on the ionosphere were registered by the doppler
sounding at the "Klyuchi” station (Institute of geophysics, Novosibirsk) when
the seismic vibrator with 100 tons force amplitude mounted at the "Bistro-
vka" testing area of Siberian Branch of SB RAS (Novosibirsk) is operated.
The vibrator generated the seismic oscillations in the sweep-mode with the
frequency change from 6 to 9 Hz during about 45 min. The observed distur-
bances appeared as a outside frequencies in the doppler spectrum. They drifted
synchronously with seismic sweep-signal frequency with some time delay. The
effect was noted during the daytime using the reflections from stable E-layer on
the height about 100 km. It was absent during the night when the radioreflec-
tions are obtained for the sporadic Es- and F-layers. The distance between the
ionosonde and vibrator is amount to about 50 km. The time delay between the
initial sweep-signal and the its corresponding appearance in the ionosphere is
estimated to 7-8 minutes. This is agreed with the time interval of the acoustic
signal propagation to the radioreflection heights. It is noted that the similar in-
frasonic and seismic sweep-signals were detected by the ground measurements
at the "Klyuchi” station.

ON THE PLASMA IRREGULARITIES GENERATED BY NEUTRAL AIR
TURBULENCE IN THE LOWER IONOSPHERE

Yu.V. Kyzyurov (Main Astronomical Observatory Kiev-22, 252650 Ukraine;
kyzyurov@mao.kiev.ua)

Plasma density fluctuations can be produced in the lower ionosphere as a result of
turbulent motions of non-ionized gas in which a dilute quasi-neutral plasma is
submerged. In the present report such a situation is treated by use of the system of
3-fluid equations. From this system an equation relating the plasma density
fluctuations with the turbulent velocity field of neutrals is derived taking into account:
the conditions of lower ionosphere. To obtain an expression for the fluctuation
spectrum the method of renormalized penurbanon theory is applied. The obtained
expression shows that the spectrum of irregularities is close to the Kolmogorov-type
power law although some departures from a simple power law with a constant power
index may exist. The rms density fluctuation level predicted theoretically is in fairly
good agreement with the observed values.




PREDICTOR SCHEME FOR THE EISCAT DATA PROCESSING

1. Lilensten(1), E. Moisan(1), C. Lathuillére (1), B. Pibaret (1), W. Kofman (1)
(1) SGEP-CEPHAG, France
Jean Lilensten@cephag.inpg.fr/Fax : 33 4 76 82 62 52

Through a statistical study, we have recently shown that the EISCAT data
may be well described with an Auto Regressive filter. The electron density
as well as electron and ion temperatures can then be one-step predxcted, with
a_ full time/height profile analysis. This scheme Is now used in order to
deduce the ion composition from the measurerhents. At each dump, a
parameter amongst Ne, Te, Ti or composition is predicted, while the others
are fitted. Step after step, the predicted parameters keeps changing. This
method is discussed and results are shown in different solar and magnetic
conditions, and compared to the standard analysis and to different models of
ion composition.

ELECTRON AND ION TEMPERATURES DEPENDANCE OF THE
ELECTRIC FIELD ABOVE EISCAT OVER A FULL SOLAR CYCLE

J. Lilensten(1), O. Witasse (1)'
(1) SGEP-CEPHAG, France
Jean.Lilensten@cephag.inpg.fr/Fax : 33 4 76 82 62 52

Eleven years of common and special EISCAT experiments have been
processed in order to deduce the behavior of the electric field: Indeed, this
parameter is not always measured, and is often needed for the
comprehension of the jonosphere. We show the correlation between the
electric field and different parameters, densities or temperatures at different
height. We then show that the more pertinent parameter correlated to the
electric field is the difference between ion and electron temperature at 130
km, and propose a simple fitted law in order to estimate the electric ﬁeld
(when not measured) from this difference.

VHF radar and MF/HF dynasonde observations during Polar Mesosphere
Summer Echo conditions at EISCAT

J.Y.Liu (1), J. Rottger (2), C.J. Pan (1), CH. Liu (1), M.T. Rietveld (2) and C. C. Lee

¢y}

(1) Institute of Space Science, National Central University, (2) EISCAT Scientific
Association

Jjyliu@jupiter.ss.ncu.edu.tw/Fax:+886-3-4224394

The EISCAT VHF radar (224 MHz) and the EISCAT dynasonde (1-10 MHz) were
operated simultaneously during a polar mesosphere summer echo (PMSE) event on 22
June 1994, We investigate the echo characteristics revealed by these two instruments.
The antenna of the VHF radar was set 10! off zenith to the north for both transmission

and receiving, while the dynasonde was operated with vertical beam to obtain -

ionograms every 3 minutes. ' The range-time intensity variation of the VHF radar
PMSE is studied, which is characterized layered structures. The intensity profiles are
quite intermittent which shows similarity to the echoes recorded by the dynasonde. To
study the ionospheric condition with the dynasonde, the parameters of signal-to-noise

ratio, echo frequency, echo polarization, echo location, and Doppler velocity are

presented. Variations in the parameters demonstrate that during PMSE conditions,
echoes of the dynasonde are mainly attributed by reflection of many small
irregularities within the observed ionospheric volume.

Vertical phase and group velocities of Ionospherlc gravlty waves derlved from -
fonograms .

J. Y. Liu (1,2), C. C. Shiao (3).L C. Tsai (2, 1),C H. Liu (l),l-‘ S. Kuo (l),H Y.
Lue(3) and C. M. Huang (1)

" (1) Institute of Space Science National Central University, (2) Center for Space and

Remote Sensing Research, National Central Umversnty, (3) Department of Physics,
Fu-Jen University .
jyliu@jupiter.ss.ncu.edu. tw/Fax:+886-3-4224394

A procedure is developed to derive the vertical phase and group velocities of waves
from measuremienits of ionogram. We apply the developed procedure to a sequence of
ionograms recorded by the digisonde portable sounder in Taiwan and find numerous
waves occurring in the ionosphere during the solar ellipse of 24 October 1995. A
detailed analysis of an 87-minute period wave shows that the vertical phase velocities
of the wave below and above the F1 ledge are about 100 m/s in the downward and

upward directions, respectively. The associated group velocities below and above the
ledge are found to be about 10 m/s in the downward and upward directions,
respectively, which indicates that during the solar eclipse the wave source is near the
Fl-ledge.

AURORAL THERMOSPHERE HEATING AND ELECTRON DENSITY
DEPLETION IN THE F-REGION AT HIGH- AND MID- LATITUDES
DURING TWO INTENSE MAGNETIC STORMS

S.Y.Ma (1), H. X. Liu (1), K. Schlegel (2), J. S. Xu (1)
(1) Dept. of Space Physics, Wuhan University, Wuhan 430072, China,
(2) Max-Planck-Institut fuer Aeronomie, D-37189 Katlenburg-Lindau, Germany

With the help of combined EISCAT and ionosonde network data, a comprehensive
analysis was made to inv ! density depletion in the auroral F-region
and ionospheric negative storm effects at mid-latitudes associated with auroral
thermosphere heating during two intense magnetic storms. The storms occurred at
spring equinox (min.Dst<-135nT) and near summer solstice (min.Dst<-145nT) in
1990. The time and height-integrated Joule heating during the storms over the’
EISCAT site was about 2100 J/m*2 for the former and about 4300 ¥/m"2 for the
latter. The negative storm in June at latitudes of 38-63 N in the European sector
showed two discrete patterns, related to two distinct periods of strong heating during
the initial and main phase of the storm. The maximum of the negative phase
appeared 6-7 hours later than the maximum auroral heating, while the depletion of
Ne in the auroral upper F-region reached its maximum just about 10 minutes after
the maximum Joule heating. For the March storm, mid-latitude F-region negative
storm effects are seen at the European and the West-Asian sectors; while no such

" negative effects are found for the East-Asian sector in the northern hemisphere.

COUPLING BETWEEN TEMPORAL AND SPATIAL SCALES
AND MODELING DISTURBANCES CAUSED BY EXTERNAL
ELECTRIC FIELD IN THE LOWER IONOSPHERE '

S. I. Martynenko (1)
(1) Kharkiv State University, Kharluv. Ukraine,
Sergey.Il.MartynenkoQuniver.kharkov.ua

Relations between characteristic time and space scales of disturbances in an
ionospheric plasma are obtained in a matrix form. All processes can be clas-
sified as time, space and space-time ones, therefore the use of the matrix rep-.
resentation of relations between characteristic time and space scales permits
essentially to simplify the construction and analysis of models for a wide class
of phenomenon. A dynamic model of disturbances in the ionospheric D region
caused by strong quasi-stationary atmospheric electric fields is obtained using
both the matrix relationship between time and space scales and the method of
multiple caling analysis. The author has been supported by UNTC Grant 471.
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ON THE INVOLVMENT OF SCHUMANN RESONANCES IN

HIGH LATITUDES PLASMA STRUCTURING

A, Masson (1), F. Lefeuvre, D. Lagoutte and J.L Rauch (1) and Z.Yu Zhao (2)
(1) Laboratoire de Physique et Chimie de ’Environnement, 3A av de la

recherche scientifique, Orléans, FRANCE , (2) Wuhan University, China.

masson@cnrs-orleans.fr/Fax: +33.2.38.63.12.34

. Simultaneous measurements of electron density and ELF electric. field by the
AUREOL 3 satellite have allowed Cerisier et al. (1985) to point out the ex-
istence of medium scale density irregularities in the high-latitudes topside F
region and to establish the role of the gradient drift instability in the plasma

- structuring. Detailed analyses of the same data show: first, that peaks in the
povwer spectra of the electric field components are seen at the Schumann res-
onance frequencies, second that the harmonics are associated with positive
electron density gradients, and third that the resonances are in quadratic in-
teraction with a 5.85 Hz power peak present in the electron density fluctuations.

PERCOLATION MODEL OF F2 LAYER CRITICAL
FREQUENCY.

S.F. Mirkotan, V.A. Pancheluga
_ (Atmos. Div., Phys. Dep., MSU, Moscow, 117234, Russia).

A model of an interaction process of a probing radioimpulse with
irregular plasma near F2 layer maximum has been created as a
percolation transition. In it an electronic concentration

distribution N(;t) near critical frequency fc (a form, an orientation
‘and dynamics of irregularities during an experiment) has been

modeled. A -condition of reflection =0 is determined for each

radioimpulse spectrum frequency 50)_ as well as a lattice cell
dimension, proportionate to wave length. A lattice cell is considered
to be occupated, if N (r, 1)=No, where No is an electron concentration
at.n=0. The presence of connecting claster is determined by renorm-
group method. Frequency, corresponding to the first connecting
claster occurrence for given Nfr¢) is considered the layer critical
frequency. The analysis fc from numerical experiment has shown the
good agreement with earlier received experimental data. This model
using allows also to receive the information about electronic con-
centration irregularities with the help of experimental registrations fc.

PROPAGATION OF' PLANETARY WAVES INTO THE
THERMOSPHERE AND IONOSPHERE - A MODELLING STUDY

L.C.F. Muller-Wodarg
: Atmospheric Physics Laboratory, University College London
ingo@apg. ph uch.ac.uk / Fax: +44-171-380 7161

Numerous measurements have found signatures of planetary waves in the
ionospheric F-layer, while measurements in the neutral atmosphere often
suggest such waves to propagate only to altitudes below around 200 km. A

" modelling study is presented which uses the 3-dimensional time-dependent
Coupled Thermosphere-lonosphere Model (CTIP) of University College
London, Sheffield University and the Space Environment Center Boulder
(Colorado). Mechanisms are analyzed by which planetary waves can

" propagate into the ionosphere. In particular. the importance of modulated
tides is investigated.
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PRODUCTION OF METASTABLE HELIUM IN THE THERMO-
SPHERE BY HE+ RECOMBINATION

John Noto (1), R.B. Kerr (1), W. J. Schneller (1), R.J. Rudy (2) and J.H.
Hecht (2)

(1) Scientific Solutions Inc., Medford MA., 02155 USA, (2) Space and Envi-
romental Technology Center, Aerospace Corporation, Los Angeles CA, 90009
USA.

Observations of the metastable helium emission, 1.0830u, have been made at
the optical facilites at the Millstone Hill Incoherent Scatter Radar site and the
Arecibo Observatory over the last three years. The data indicate an increase of
temperature with shadow height. Tempertures much greater than commonly
ascribed to the near solar minimum thermosphere have been observed. This
suggests the temperature of the emitting population is greater than the tem-
perature expected of neutral helium, approaching the temperature of the helium
ions.

This can be explained only if the recombination of ionized helium plays a larger
role in the production of metastable helium in the thermosphere than current
models indicate.

Data is presented from three different campaigns (two from Millstone and one
from Arecibo) demonstrating the increase of temperature with shadow height.
Metastable helium densities are derived from He+ densities from both Inco-
herent Scatter Radar observations and the FLIP and IRI90 models when radar
data is unavailable. These calculations demostrate the plausibility of He+ re-
combination as a significant source of hot, metastable helium.

THE QUASI-TWO-DAY WAVE IN THE THERMOSPHERE: A
STUDY USING THE TIME-GCM

S. E. Palo (1) and R. G. Roble (2)

(1) University of Colorado, Department of Aerospace Engineering, Boulder,
CO, USA 80309-0429, (2) National Center for Atmospheric Research, High
Altitude Observatory, Boulder, CO USA 80307.

The quasi-two-day wave is a global-scale oscillation typically observed in the
middle atmosphere horizontal wind and temperature fields near the solstices.
Both ground and satellite based observations, of the quasi-two-day wave, indi-
cate that the quasi-two-day wave is a westward propagating disturbance with
a period near 48 hours and a zonal wave number of three. Theoretical results
have indicated that the quasi two-day wave may be a manifestation of the
(3,0) Rossby normal mode in a linearized, windless, isothermal atmosphere.
Based on these theoretical results we have performed a numerical expériment
using the NCAR Thermosphere-Ionosphere-Mesosphere-Electrodvnamics gen-
eral circulation model (TIME-GCM). The TIME-GCM is a three-dimensional
self consistent first principles model with a domain spanning from 30 to 800 km.
For the purpose of this experiment we have run two cases. In the first case the
quasi-two-day wave was included at the lower boundary of the TIME-GCM
(30 km) in the geopotential height field as the (3,0) Rossby normal mode. In
the second "control” case the quasi-two-day wave was not included at the lower
boundary. A comparison of the results for the two cases will be presented for
the thermosphere with an emphasis on the latitudinal/height structure of the
quasi-two-day wave,

NEW ELECTRON ENERGY TRANSFER AND COOLING RATES BY
EXCITATION OF N, AND O,

A.V.Pavlov (Institute of Terrestrial Magnetism, lonosphere and Radio-Wave
Propagation, Russia Academy of Science, Troitsk, Moscow Region, 142092,
Russia)

The electron energy transfer and cooling rates by vibrational excitation of N, and O,
have been calculated and fitted to new analytical expressions as functions of the
electron temperature by use the revised vibrationally excited cross sections. These

" new analytical expressions available to the researcher for quick reference and

accurate computer modeling with 2 minimum of calculations. The new O, (v) rates
are up to a factor of 5-18 larger than those of Prasad and Furman (J. Geophys. Res.,
78, 6701-6707,1973). The difference between the new electron cooling rate due to
N.(v) and those of Stubbe and Varnum (Planer. Space Sci. , 20, 1121-1126,1972) is
up to a factor of 1.7. We have shown that the vibrational levels v=1-4 (O, ) and v=1-
7 (N,) are enough to calculate the O, (v) and N, (v) electron cooling rates. Our
results prowdc sufficient evidence to neglect the effects of the excitation of the a A

and b' Z," electronic states of O, with thermal electrons on the calculation of the
electron temperature. [t is also shown that the currently accepted rate of electron
energy loss associated with rotational transitions in O, must be decreased by a factor
of 13 and electron energy loss associated with rotational transitions in N, must be
multiplied by a factor of 1.255.



ANOMALOUS ELECTRON DENSITY EVENTS IN THE QUIET SUMMER
IONOSPHERE AT SOLAR MINIMUM OVER MILLSTONE HILL

AV Pavioy (Institute of Terrestrial Magnetism, Ionosphere and Radio-Wave

Propagation, Russia Academy of Science, Troitsk, Moscow Region, 142092,
Russiz), M. J. Buonsanto (Haystack Observatory, Massachusetts Institute of
Technology, Westford, MA 01886)

This paper compares the observed behavior of the F region ionosphere over
Milistone Hill with calculations of the IZMIRAN time-dependent mathematical
model of the Earth's ionosphere and plasmasphere for solar minimum for the
‘magnetically quiet period June 23-25, 1986, when anomalously low values of hmF2

(< 200 km) were observed (seen as a G condition on ionograms). The IZMIRAN

model was unable to reproduce these anomalously ionospheric electron density
altitude profile when unadjusted MSIS-86 model densities were used, or when the

MSIS-86 N, and O, densities were increased by a factor of 2, or due to the effect of
vibrationally excited NO™ ions on electron densities (which is found to be .

negligible). We found that these low values of hmF2 exist in the ionosphere due to

a decrease by a factor of 1.6 production rates of oxygen ions resulting from low °

values of atomic oxygen density. Large errors were found at times in electron and
ion temperatures, and hmF2 data derived using the standard Millstone Hill ion
composition model, due to the large percentage of molecular ions found above 180
km. Results show that determination of a G condition using incoherent scatter radar
data is sensitive both to the true concentration of O" relative to the molecular ions,
and to the ion composition model assumed in the data reduction process.

EVALUATION OF THE EFFECT OF THE NEUTRAL WINDS
ON THE INNER MAGNETOSPHERIC CONVECTION WITH
A MAGNETOSPHERE-THERMOSPHERE-IONOSPHERE-
ELECTRODYMANICS GENERAL-CIRCULATION MODEL

C. Peymirat (1), A. D. Richmond (2), B. A. Emery (2) and R. G. Roble (2)
(1) CETP-UVSQ, 10-12 Avenue de I'Europe, 78140 Velizy, France, (2J HAO-
NCAR, P.O. Box 3000, Boulder, Co 80307-3000, USA.
peymirat@cetp.ipsl.fr/Fax: [33] 1 39 25 49 22

We coupled the Ionosphere-Magnetosphere Model of Peymirat and Fontaine
(JGR, 11155, 1994) to the Thermosphere-Ionosphere-Electrodymanics General-
Circulation Model of Richmond et al. (GRL, 601, 1992). This new model has
the capability to calculate the three-dimensional structure of the thermosphere
and the ionosphere, the two-dimensional inner magnetospheric plasma convec-
tion in the equatorial plane of the magnetosphere, and the couplings between
these three regions. A dipole magnetic field is used in the magnetosphere. We
ran the model for solar maximum conditions and moderate magnetic activity
where the electric field is imposed in the polar cap but calculated everywhere
else, to study the effect of the neutral winds.on the electrodynamic couplings
occuring at high latitudes. The neutral winds increase the meridional compo-
nent and decrease the zonal component of the electric field, corresponding to
an enhancement of the shielding effect by 10 %. The Region-2 field aligned
currents present smaller modifications suggesting that the magnetosphere acts
-partly as a current generator. The results could be different if the polar cap
electric potential was allowed to change due to the neutral winds.

INFLUENCE OF THE GLOBAL THUNDERSTORM ACTIVITY
ON THE ELECTRIC FIELDS IN THE IONOSPHERE

V. V. Plotkin
Institute of Geophysics SB RAS Umverstty av., 3, Novosibirsk, Russia 630090.
plotkinCuiggm.nsc.ru

The large-scale electric fields exited by the world thunderstorms are calculated
by means of the model of the spherically symmetrical atmosphere. Contrary
to the models of the global atmospheric electric circuit with the equipotential
electrosphere, here we have taken'in account that on:the ionospheric heights
the field-aligned component of the exited electric field tends to zero because of
the high conductivity of medium along the geomaghetic lines. The appearance
of the regions of the large-scale spheric harmonics of potential with quasicon-
stant (on the altitude) amplitude is connected with this circumstance. This
weakens the attenuation (with the altitude) of the global fields of the thunder-
storm sources in the ionosphere which is not the equipotential surface for the
atmospheric electric fields. Using the suitable upper boundary condition. we
have investigated the possible non-equipotentiality of the ionosphere and we
have estimated the electric fields penetrating into ionosphere from the bottom.
In particular, it is shown that the horizontal components of the electric field
can reach the magnitude about 1 mV/m in the ionosphere.

ELECTRON DENSITY SIGNATURES OF HIGH-LATITUDE PLASMA
PROCESSES

E. Pryse, L. Kersley, A.M. Smith, C.N. Mitchell and S.T. Berry
Department of Physics, University of Wales Aberystwyth, Penglals,
Aberystwyth, Ceredigion SY23 3BZ, UK.
sep@aber.ac.uk

A chain of four satellite receivers at Ny-Alesind, Longyearbyen, Bjomaya
and Tromse is used to monitor radio signals from the former navigational
satellite system on routine basis to provide tomographic images of the
ionospheric electron density. The spatial distributions reveal ionospheric -
signatures of fundameéntal plasma processes, .including magnetopause
reconnection and auroral precipitation, and show the presence of features
characteristic of the high-latitude ionosphere including the cusp, dayside
trough and polar hole. Results are presented ‘highlighting the unique ablllty
of this technique to image the ionosphere over an extended latitudinal reglon,

spanning from the auroral zone into the polar cap and covering the viewing - -

area of the EISCAT and ESR incoherent scatter radar facilities. =The
observations are interpreted making use of high-latitude convection patterns
for prevalent IMF conditions and measurements by radar, optical and other
experimental techniques operated in the vicinity of Svalbard.

VARIABILITY OF EQUATORIAL -F;REGION VERTICAL
PLASMA DRIFTS

L. Scherliess (1) and B. G. Fejer (1)
(1) Center for Atmospheric and Space Sciences, Logan, UT 84322, USA.
scherlieflogan.cass.usu.edu

At low latitudes, ionospheric plasma drifts play an essential role on the dis-
tribution of ionization and the dynamics of the thermosphere. These plasma
drifts exhibit large temporal and spatial variability. We use incoherent scatter
radar observations from Jicamarca and Ion Drift Meter data from the AE-E
satellite to study these variability of the equatorial vertical plasma drifts dunng
geomagnetically quiet periods.

We will present initially a detailed study of the annual and solar cycle variations
of the plasma drifts and a new empirical analytical model for their representa-
tion. We show that during daytime and low solar flux conditions the average
Jicamarca spring and fall vertical drifts differ significantly. The development of
a presunrise enhancement in the equatorial vertical drifts is found near June
solstice and periods of medium solar flux but is absent during other times. We
will also present the longitudinal, seasonal, and solar cycle variations of the
equatorial vertical plasma drifts obtained from the AE-E satellite and compare.
them with radar results.

We show that day-to-day variability near the equator is most pronounced dur-
ing the day and decreases with increasing solar flux. Near March equinox this
variability is strongly enhanced.

A NEW METHOD FOR ADVANCED FABRY-PEROT DATA
‘PROCESSING

K. Schlegel, A. Kohsiek, M. Kosch
Max-Planck-Institut fiir Aeronomie
schlegel@linmpi.mpg.de

The technique to process Fabry-Perot images in order to derive neutral wind
velocities and neutral temperatures is not straight forward. The usual method
applying a circular integration has the disadvantage that it is very sensitive to an
exact determination of the center of the image. Using an incorrect center causes a
broadening of the profile. While this is usually not too critical to velocity estimates,
it leads to an overestimation of the temperature. A full 2-dimensional fit - although
consuming more computer time - avoids this disadvantage, providing more
accurate velocity and temperature estimates. In addition it automatically ‘takes the
flar-field and the dark-image corrections into account. The method is explained and
examples are discussed.
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NEW NEAR-IR EXPERIMENTAL TECHNIQUES TO DETER-
MINE THERMOSPHERIC COMPOSITION AND DYNAMICS

William J. Schneller, R. B. Kerr and J. Noto
Scientific. Solutions Inc., Medford MA., 02155 USA.

New capabilities to remotely sense atomic oxygen density, metastable helium
density, and atomic oxygen temperature and winds above the F2 ionospheric
peak are developed. These ground-based observational techniques are all based
upon Fabry-Perot Spectrometer measurements.

Atomic oxygen densities, temperatures, and winds are measured above the
F2 peak using Doppler profiles of the 844.6 nm emission, spectrally isolated
from OH contamination using a resolving power of 400,000. Metastable helium
densities and temperatures are measured using doppler profiles of the 1083.0
nm emission from the twilight airglow. These measurements feature the use of
a germanium detector, and suggest that recombination of He+ is a significant
source of the 1083.0 nm-emission. . .
In addition, we demonstrate a novel new Fabry-Perot design that permits fast,
tobust, lightweight space-based application of these techniques. The new Fabry-
Perot design employs nematic liquid crystals as the refractive medium of a
system that is scanned entirely electronically. Rapid scanning and tunability
of the new liquid-crystal Fabry-Perot is demonstrated by display of the highly
portable instrument.

STUDY OF HF INDUCED PLASMA WAVE DISSIPATION IN THE MODI-
: FIEE IONOSPHERE USING STIMULATED ELECTROMAGNETIC EMIS-

" E.N. Sergeev, V.L. Frolov (Radiophysical b Institute, Russia)

A new method to monitor the dissipation processes of HF plasma waves induced
by a powerful pump wave (PW) in the i heric F-region is p d. The
measurements with high time resolution (~ 0.3 ms) have been performed at the
SURA heating facility (N. Novgorod, Russia}. using the decay of the stimulated
! i ission (SEE) d by HF plasma wave conversion.
Low duty pulse schemes of the PV radiation with 7o ~ 15-200 ms << 157y ~
1-10 5 are used to investigate the evolution of the Langmuir plasma turbulence.
generated near the reflection level of the PWV. It has been found that the Lang-
muir plasma wave damping rate v, defined from the SEE intensity e-folding
decay time 7y = v=". is close to the collisional damping rate v, = 130 - 300 Hz
for ERP P < P* (P*(ron} = 4-18 MW ERP, taking into account D-region
absorption). but increases by 4 - 6 times to the collisionless damping rate with
increase of the pulse duruio'r: and the pump power as well as under diurnal
ditions in ison with nighttime conditi

Quasi-continuous heating with ron = 130 ms >> 1oy = 20 ms is used to
investigate the evolution of the Upper Hybrid plasma turbutence and artificial
small scale irregularities {ASS{). [t has been found that the maximal Upper
Hybrid plasma wave damping rate. v = 700 - 1000 Hz. is observed for the
steady state of ASSI after long heating and weakly depends on the pump power
for P > 5-8 MW ERP. but slightly decreases in 1.5 - 2 times when going from
diurnal to night conditions. The minimal danping rate. closed to collision
frequency (o, ), is observed at the final stage of ASSI celaxation after a changs
from quasi-continuous heating to the low duty pulse scheme. Besides, a two
step decay process of the Upper Hybrid plasma waves. with a rapid (v) and a
slow {1} damping rate. are observed at the development and relaxation stages
of ASSI. .

The data presented are compared with ISR obuervations of the ionospheric
Languuir turbulence over Arecibo. To wxplain the dissipation process of the
HF plasma tuebulences, the mechanisms of the plasina wave energy transf-r
over the specteum and its spatial distribution in the perturbed volume. ax
well as collisionless damping by the accelerated suprathermal electrons and the
atrong turbulence generation are discussed.

STUDY OF FA! PROPERTIES IN THE MODIFIED IONOSPHERIC F-
REGION BY MEANS OF STIMULATED ELECTROMAGNETIC EMIS-
SION IN ADDITIONAL HEATING EXPERIMENTS.

E.N. Sergeev, L.M. Erukhimov, V.L. Frolov (Radiophysical Research Institute,
B. Pecherskaya st. 25, Nizhny Novgorod 603600, Russia)

P. Stubbe (Max-Planck Institut fur Aeronomie, Max-Planck-Str. 2,
Katlenburg-Lindau D-37191, Germany)

An overview is presented of the results concerning the influence of field aligned
irregularities (FAI) of the ionospheric plasma density, generated by additional
heating using a powerful pump wave (PW) with P =~ 60 MW ERP. on the
stimulated electromagnetic emissions (SEE) generated by the continuous or
pulsed diagnostic wave (DW) radiation with a small average power P<loMW
ERP and frequency offsets in the range [6f%] = | fou = faw]| = 0 - 1000 kHz.
An essential depend of the temporal evolution of the SEE intensity. induced
by the additional heating on the frequency offset & f% as well as on the PW
frequency value, especially in the vicinity of the electron cyclotron frequency
harmonics n f... is found. In particular, a drop in the influence of the additional
heating on the SEE temporal evolution for fou = 4fc. is observed.
Variations obtained for the growth and relaxation time and the overshoot value
of the additional SEE intensity. coupled with an elaborated empirical model
_ of the FAI spectrum evolution and a theoretical model of the SEE generation.
allow to use the SEE experimental data sets to determine the strength and the
forlm of the FAI spectrum at different altitudes of the perturbed ionospheric
volume.
The conclusion about the increase of the integral spectral strength of FAI with
11 < Apy. and especially for the scales Iy ~ 3 - 10 m. with decreasing values
of |df%] less than 200 kHz, and f,,, below 5.2 MHz, as well as for fru > 4fe.
in comparison with the opposite case foy < 4fee (5 kHz < |fouw ~ 4fce] < 40 -
60 kHz), is confirmed.
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DEPENDENCE OF THE FREQUENCY OFFSET OF STIMULATED ELEC-
TROMAGNETIC EMISSION MAXIMA ON PUMP PARAMETERS.

E.N. Sergeev, L.M. Erukhimov. V.L. Frolov (Radiophysical Research Institute,
B. Pecherskaya st. 25. Nizhny Novgorod 803600, Russia)

P. Stubbe (Max-Planck Institut fur Aeronomie, Max-Planck-Str. 2.
Katlenburg-Lindau D-37191. Germany)

The results of precision measurements of the position of the main maxima
relative to the pump wave (PW) frequency fpu in stimulated electromagnetic
emission (SEE) spectra are presented. The downshifted maximum (DM), with
Afpsr = fos = fow = —(9...16) kHz. is the main feature of the SEE spectrum.
and the dependence of the DM offset on the PW frequency, such as Afpas x
fow. is observed [Stubbe et al., JGR. 1984]. The broad upshifted maximum
{BUM) is the main feature of the SEE spectrum in measurements above the
electron cyclotron harmonics f,u > nfe., and a dependence of the BUM offset
on the PW frequency close to Afpryr = fpw — nfee is observed [Leyser et al..
PRL. 1939].

In our measurements. a decrease of the value of Afpys by 1 - 1.5 kHz and of
Afaear by 3 kHz is found for fixed fy. in the center of the modified ionospheric
volume with an increase of the pump power. as well as with an increase of the
duration of heating and the development of an overshoot of the SEE intensity.
The effect of the DM offset is also observed in the spectrum of a weak PW
(with frequency fpw, and power P = 2 - 4 MW ERP) after the turn-on of
an additional powerful PW (with power P =~ 60 MW ERP and frequency fpo.
obeying |fpu, — fouw,| > 150 kHz). The opposite, an increase of the value of
A fpar. is observed for a period of ~ 30 - 80's after the turn-off of the additional
PW when the artificial field aligned perturbations {FAP) of the electron density
and temperature, generated by additional heating, are relaxed.

The results obtained allow to associate the DM and BUM offset with a change
of the FAP strength determining, in particular, the anomalous absorption and
the spatial position of the SEE generation range in the vicinity of the upper
hybrid resonance level.

CRITICAL FREQUNCY foF2 VARIATIONS AT EQUATOR

LILIA SIZOVA (IZMIRAN, 142092.Troitsk, Moscow
region,Russia.E-mail:vpetrov@top.izmiran.
troitsk.ru./Fax:+7 095 334 09 21

The daytime behaviour of critical frequency foF2 at equatorial latitudes is investigated
for period 1968-1984 from a complex point of view. Variations fof2 are compared
with F-region zonal electric field, horizontal component-of the magnetic field and
interplanetary medium data. The interaction of the magnetospheric and ionospheric
current system has been shown to be the controlling factor of fot2 variations.The
“bite-out” changes during quiet days are analysed.

THE IMPEDANCE AND LANGMUIR PROBES IN THE DEOS
CAMPAIGN

C.T. Steigies (1), D. Block (1), A. Piel (1) and H. Thiemann (2)
(1) Institut fiir Experimentelle und Angewandte Physik, Christian-Albrechts-

" Universitit Kiel, Olshausenstr. 40-60. D-24098 Kiel, Germany, (2) Arbeits-

gruppe Weltraumforschung und -technologie, Salzstr. 33. D-79098 Freiburg.
Germany.

steigiesOphysik.uni-kiel.de/Fax: {49] 431 880 3809

In the DEOS campaign three sounding rockets will be launched from southern
India to study the diurnal variation of the dynamics of the E- and F-layers at
the edge of the equatorial electrojet. Langmuir and Impedance probes will be
employed to measure plasma densities, temperatures and density fluctuations.
The new Impedance probe uses digital frequency synthesis and allows for a
good spatial resolution (130 m) together with high accuracy (1.5%) due to the
fast sweep time of the instrument. The two Langmuir probes will employ a
temperature and a fluctuation mode. By this approach plasma densities and
temperatures measured with the Langmuir probe in temperature mode have the
same spatial and temporal resolution as densities measured by the Impedance
probe, while density fluctuations up to 1.5kHz can be detected by the Langmuir
probe in fluctuation mode. First results from the campaign to be petformed in
March 1998 will be presented. A comparision of density fluctuations measured
by the Langmuir probes and density gradients determined from the Impedane
probes gives first hints on gradient driven instabilities.



AN ATTEMPT TO INTERPRET NON-MAXWELLIAN SPECTRA FROM
THE EISCAT SVALBARD RADAR (ESR)

A, Stremme (1), N. Bjgrna (1), U.P. Lgvhaug (1) and A.P. van Eyken (2)

(1) Auroral Observatory, University of Tromsg, N-9037 Tromsg, Norway, (2) EISCAT
Scientific Association, Ramfjordmoen, N-9020 Tromsdalen, Norway.
anjaCphys.uit.no/Fax: [+47] 77 64 62 80

A persistent feature of the data from the new EISCAT Svalbard Radar (ESR) is the rec-
curent occurrence of spectra differing significantly from those corresponding to a ther-
mal jon and electron populations. Spectra showing distortions of one or both shoulders

. are frequently observed, as well as triple humped spectral forms, even for field-aligned
observations. The ESR spectra do not exhibit the strong enhancement previously ob-
served in anomalous spectra at other incoherent scatter radars. They rather present a
different distribution of power within the spectra compared to a Maxwellian. The ESR
spectra vary rapidly both in time and in altitude. The instability mechanisms proposed
to explain the features observed by the mainland radars are not able to explain those
observed by the ESR. Most of the spectra can be interpreted successfully in terms
of mixtures of several ion populations, with different drift velocities and/or tempera-
tures, within the scattering volume. We attempt to produce simulated distorted ESR
spectra, by means of different ion populations. Proton and heavier ion precipitation
over Svalbard might, through different ¢ollision processes, create secondary particle
distributions matching the phase velocity of the ion acoustic wave observed by the
ESR.

METHODICAL ASPECTS OF ROCKET MEASUREMENTS OF
ELECTRIC FIELD AND ELECTRICAL CONDUCTIVITY IN THE
- LOWER IONOSPHERE AND THF. ELECTROSPHERE

V. Struminshy (1)

(1) Novosibirsk State University

steum ¢ phys.answerw Fax: =7(383:2)-30-71-01

Industrially released equipment for the in-siti measurements of electric field
and electrical conduetivity in the lower jonosphere and the electrosphere
does not exist. Each sepirate group of researchers is forced to design its
own variant of instrument. measuring -propertics of which. as a rule. are
dependent both on the conerete configuration of the rocket pay load and the
flight regime of the rocket being used. At the same time. practically no

publication concerned these investigations retlects the main sources of

crrors and presents their relative contribution in the results of measurements,
Theretore. it is ditticult o compare the results of separate investigations
and o deteet common regularities. In this  paper methodical and
metrological  aspects of such investigations are considered. hardware and
exterior  sources of errors are  estimated. Some of previousls unpublished
results of strito-mesospheric. measurements of - electric {ield strength and
cleetrical conductivity by means of «mother - daughtere rocket system are
aiven.

CONTRIBUTIONS TO MODELLING OF COUPLING BETWEEN
IONOSPEHERE AND INTERPLANETARY MAGNETIC FIELD

H.L.St5cs and G.M.Sz5¢cs
University of Sopron CSLM,Dept.Exact and Social .Sciences, Székesfehérvir
P.O.Box 52 H-8002;szh@geo.cslm hu

In our preceding papers (XVIII Egs.GenAss 1993-XXIILGen Ass.1997;24th
ICRC Rome 1996;25th URSI Gen. As5.1996) we wnalised the different aspects
of coupling among atmosphere-ionosphere-interplanetary magnetic field via
solar-activity,with regard special to ionospheric disturbancesIn case of
ionosphere-interplanetary magnetic field interaction we are coming (with other
authors) in basis of ground and satellit observations to the conclusion thet the
lower jonosphere in domain of long and very long radiowaves responds with a
delay of 7-9 days to the sudden changes of intérplanetary magnetic field,as to
sources of the geomagnetic storms,respectively.According to the fact that the
changes in the (lower) ionosphere follow at all times with a considerable delay
the changes of interplanetary magnetic field we consider that this ineracting
system we can model with s RL ,as rezistor-inductor circuit.For this reason-
during increasing phase of magnetic storm we can describe the electric field
strenght with formula : E = E, (1 - exp (-t/T)) -and in his decreasing phase we
have E=Eexp (-t/T) , where T =L/R it is the time-conatant of circuit,R being the
rezistivity and L the inductivity of circuitIn that case if the variation of
temperature of interacting system is known ,we can estimate the value of R and
in knowledge of time-constant we can deduce L.

FIRST RESULTS OF LOW-LATITUDE ROCKET PROJECT DEOS:

.DYNAMICS OF THE EQUATORIAL IONOSPHERE QVER SHAR

H.Thiemann (1), G.Mayer (2) and A Piel (3)

(1) Arbeitsgruppe Weltraumphysik und -technologie, Salzstr.33 79098 Freiburg,
Germany, (2) Deutsches Zentrum fiir Luft- und Raumfahrt e.V., 82230Wessling,
(3) Institut fiir Experimentelle und Angewandte Physik, CAU Kiel, 24098 Kiel.
thiemann.awt@t-online.de/Fax +49-761-281260 ’

The DEOS rocket campaign will be performed during equinoctial conditions in
March 1998 from the low-atitude station of Sriharicota Range , India. Results are
presented from three successive rocket launches during evening, night and daytime
conditions. This sequence determines prereversal current enhancement, Spread-F
and Sporadic-E effects, which are the primary targets of the investigation. Spread-F
conditions require prediction by an airglow technique during afternoon- hours in
order to follow this sequence. The in-situ instruments provide local measurements’
of standard plasma parameters on various scale sizes. Radio beacon transmitter
signals onboard are received by four different ground stations. The related TEC-
measurements provide horizontal information of ionospheric plasma patterns. A net
of ground-based facilities will be operated duririg the launch campaign to guide the
.rocket measurements. The latitudinal extent of electrojet and Sq current system are
identified by a chain of ground-based magnetometers. lonosondes, distributed over
four " locations, measure the temporal and spatial evolution of Spread-F and
Sporadic-E features and provide a link to the TEC distribution. An ionosonde at
SHAR verifies the uplifting of the F-layer during presunset conditions.

DISTRIBUTION OF MAJOR IONS IN THE OUTER
IONOSPHERE FOR THE MAXIMUM

OF THE 22" SOLAR CYCLE

(LOW AND MIDDLE LATITUDES)

L. Tiiskov4, V. Truhlik and J. $milauer
Institute of Atmospheric Physics of Acad. Sci. Czech Rep., Boéni II,
141 31 Prague 4, Czech Republic .

Ion composition data from the Bennett ion mass spectrometer onboard
Intercosmos 24 satellite (perigee ~550 km, apogee ~2500 km) have been
used to study altitudinal and latitudinal distributions of three major
ions - O*, H*, and He* during the period 1989 - 1991 (maximum of the
22 solar cycle) in low and middle latitudes. Analysis has been done
considering seasons, local time and geomagnetic activity. Experimental
profiles are compared with profiles from numerical models. The role of
He* in the upper transition height (O* to light ions) is discussed,
especially in the cases of the He* dominance.

MODIFICATION OF IONOSPHERIC CHAPMAN FUNCTION
TAKING INTO ACCOUNT OBLATENESS OF PLANETS

P.LY. Velinov and V.I. Kostov _
Central Solar-Terrestrial Influences Laboratory, Bulgarian Academy of
Sciences, Acad.G.Bonchev Str., Block 3, Sofia 1113, Bulgaria

Theoretical expression for modified Chapman function Che with

.account of oblateness of planets is derived. The planets are

represented as oblate ellipsoids of revolution. Che depends not only on
the solar zenith angle y and the altitude of watchpoint (as Ch is by
spherical planet), but also on the solar declination and on the latitude
of spot of surface of ellipsoid, which normal gets through the
watchpoint. This causes latitudinal and seasonal effects on the electron
production rate function and thus influences the whole theory for the
formation.of the ionosphere. These effects are due to the difference
towards the spherical form of the planet. A software package for
calculation of Che is developed. Che is tabulated for the Earth at
heights 50-1000 km, i.e. the D, £ and F-regions. More essential
difference of Che from Ch are observed at y ~ 97-100°, i.e. in the
sunrise-sunset periods. For Saturn (greatest oblateness 0.104 from the
planets in the Solar System) this difference is 50%.
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SMALL-SCALE STRUCTURES of QUIET DAY F2 LAYER
IONISATION DENSITY at VERY LOW MAGNETIC LATITUDES

P. M. Vila, CETP/Saint Maur, France

From early times, regular F2 layer measurements at the magnetic
equator have evidenced additional daytime fluctuations in the body of
the F2 layer. These cannot be attributed to diumal mesoscale fountain
motions, and they seem to differ profoundly from one solar Cycle to the
next. i) In Cycle 19 Jicamarca Incoherent scatter soundings revealed
periodic quasi-standing waves of about 12 minute period; 1965 and
1966 airborne ionograms along the Central African meridian yielded
similar periodic structures at subtropical and tropical dip latitudes. ii) In
Cycle 20, isolated strata were seen to generally rise frdm F1 to peak F2
levels at Sahr (Chad). iii) In Cycle 22, larger recurrent structures
abound in West Africa IEEY, 1992-1994) inside the near-equatorial
zone of +5°> mag. latitude> 5° which seem only occasionally related to
auroral fronts .Pending fine-scale modeling tests of these solar cycle
discrepancies between structures, we investigate their Jocal and external
sources, as regimes of the equatorial electrojet altitude shells differently
dominated by wave turbulent, electric field or electric current, and as
spatial variations of the sub-solar pressure bulge boundaries, in their
dependence on auroral electric field Acoustic Gravity Wave forcing.

ST4 Open session on the magnetosphere

Convener: Rycroft, M.J.
Co-Convener: Sandahl, I

MAGNETOSHEATH'S MAGNETIC FIELD AND MAGNETO-
PAUSE STRUCTURE FOR HIGH MAGNETIC SHEAR

I. Alexeev and V. Kalegaev
Institute of Nuclear Physics, Moscow State University, 119899 Moscow, Russia.
klgtdecl.npi.msu.su/Fax: {7} 095-939-0896

The supersonic solar wind - Earth’s magnetosphere coupling plays the main
role in the solar wind energy, momentum and mass input into the magneto-
sphere. The new dynamic model of magnetic field in coupled solar wind - mag-
netosheath - magnetosphere system is considered. Magnetosphere is presented
by the paraboloid model. The MHD equations in the magnetosheath, where the
compressible ohmic conducting solar wind plasma flow past the magnetosphere,
are solved as a singularly perturbed system with two independent small param-
eters, which are inversely proportional to Mach-Alfven and magnetic Reynolds
numbers.

" The analytical solution for plasma flow and magnetic field. was obtained. The
magnetic field near the magnetopause is formed due to mutual diffusion of the
magnetospheric magnetic field in the solar wind and IMF into the magneto-

_sphere. For the typical magnetosheath conditions, magnetopause thickness is
about of 100 times less than stand-off distance. The proposed model allows to
determine the reconnection efficiency, potential difference accross the polar cap,
energy input rate into the magnetosphere by IMF and solar wind parameters:
velocity, density, conductivity. The calculated solar wind plasma and magnetic
field parameters in the magnetosheath are compared with average variations of
those obtained by AMPTE/IRM satellite for high magnetic shear.
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ATOMIC OXYGEN FORBIDDEN LINES MODELIZED DURING
A WINDII-EISCAT COORDINATED MEASUREMENTS

O. Witasse (1), J. Lilensten (1), C. Lathuillere (1) and P.L. Blelly (2)

(1) CEPHAG-ENSIEG, St Martin-d’Héres, F-38400 France, {2) CESR,
CNRS/UPS, 9 avenue du Colonel Roche, Toulouse, F-31000 France.
Olivier.WitasseQcephag.inpg.fr

The red and green lines of the atomic oxygen have been studied for  more
than 30 years, and their modelization is difficult. It requieres in particular the '
knowledge of the EUV solar flux, the photoelectrons flux, neutral, ion and
electron densities and temperatures, and chemical reactions that occur in the
ionosphere. .

The aim of this study is to model the OI dayglow (3P ~! D,A 630 nm and
1p —! §,) 558 nm) with the TRANSCAR model. This model solves the fluid
equations for the ions and the electrons and the kinetic transport equation
for the photoelectrons. This code already showed its capability to describe the
ionosphere above 90 km.

The emission rates are computed versus the altitude during a coordinated
WINDII (on board of UARS)-EISCAT experiment. The neutral densities given
by the MSIS model are set to adjust electron densities and temperatures mea-
sured by the radar and given as outputs of the TRANSCAR model. Several
sources and sinks of both exited states of the atomic oxygen are reviewed and
discussed.

A MODEL OF DISTURBED MAGNETOSPHERE

L. 1. Alexeev

Institute of Nuclear Physics, Moscow State University, 1198999, Moscow,
Russia. '

alexeev@decl.npi.msu.su/Fax: [07] 095 939 35 53

Previous paraboloid magnetospheric model was presented in a new form allow-
ing to describe and analyze the magnetospheric disturbances. Tail lobe mag-
netic flux value Fpc was introduced as input parameter of magnetospheric
model. Model key parameters and ground state of the magnetosphere were de-
termined. The presure balance in the subsolar points limited the values of these
magnetospheric model parameters. The influence of interplanetary magnetic
field (IMF) on the magnetospheric magnetic field was studied by examination
of the position and size of the magnetopause merging area. The influence of
the IMF, field-aligned and tail currents on the the location and shape of the
open field line bundle attached to the polar cap was studied. Such bundle exist
not only as result of IMF and magnetospheric field reconnection at the magne-
topause but as result of tail lobe field lines connection with IMF at the distant
tail cross-section. Contrary to popular opinion, it was found that the area of
polar cap is strongly controlled by the tail current, but only weakly by the
IMF. The tail current contribution in Dst during magnetic storm has the same
valie as ring current contribution. A case study strongly support the simulation
results.

EQUILIBRIUM OF THE MAGNETOSPHERE AND TAIL
CURRENT DYNAMICS

LI Alexeev and S.Yu. Bobrovnikov
Institute of Nuclear Physics, Moscow State University, Moscow, Russia.
sergo@decl.npi.msu.su/Fax: +7 095 939 2403

The problem of magnetospheric equilibrium is discussed based on paraboloid
model of the magnetosphere. The equilibrium condition of the magnetosphere
under various magnetospheric configurations was described. The critical values
of model’s parameters which correspond to the transition of the magnetospheric
system to the metastable state were determined. It was shown that the magne-
tospheric dynamic strongly depends on the distance to the subsolar point and
to the inner edge of the tail current sheet. The processes accompanied by in-
creasing of these distances lead to metastable configuration. As an example the
IMF triggering of substorm break up was investigated. The northward turning
of IMF cause the increasing of the magnetospheric space scale and as conse-
quence the increasing of both mentioned above distances. The possibility of the
substorm break up increases. An influence of the field-aligned currents on this
process was discussed. At the growth phase when the intensity of field-aligned
currents increases they stabilize the magnetospheric configuration. After turn-
ing IMF northward this stabilization factor disapeares and the possibility of
the substorm break up increases. On the basis of these statments the hypothet-
ical scenario of the substorm was constructed. Model results tested by the case
study.



CHAOS IN PLASMA SHEET PARTICLE MOTION AND ITS
CONSEQUENCES .

E. E. Antonova (1), E. V. Vikhreva (1), I L. Ovchinnikov (1), M. V.
Stepanova (2) and M. V. Teltsov (1)

(1) Scobeltsyn Institute of Nuclear Physics, Moscow State University, Moscow,
119899, Russia, (2) Departamento de Fisica, Universidad de Santiago de Chile,
Ecuador 3493, Casilla 307, Santiago, Chile.

The results of experimental investigations of the plasma sheet electron motion
on base of the Intercosmos-Bulgaria-1300 data are summarized. Auroral elec-
tron flux fluctuations in fixed energy channels are analyzed. It is shown that
fluctuation spectra have the character corresponding to stochastic electron mo-
tion. The dependence of auroral electron temperature from the coordinate along
the satellite trajectory is investigated. Electron acceleration by field-aligned
electrostatic potential drops is taken into account. It is shown that electron

. terperature in the magnetically quiet conditions has no significant latitude
dependence. The results of experimental data analysis are interpreted as the
proof of stochastic character of plasma sheet electron motion. High amplitude
electric field fluctuations was selected as the source of electron motion stochas-
tization. Electron motion in crossed homogeneous magnetic field and electric
field with sinusoidal dependence along one coordinate and finite homogeneous
component along another is analyzed. Using the of Lyapunov exponent it is
shown that particle motion became stochastic when particle Larmor radius
is comparable with electric field nonhomogeneity scale. Stochastic character
of electron motion limits the applicability of substorm theories postulating
magnetized character of electron motion and its destruction as the cause of
reconnection beginning and substorm expansion.

THREE-DIMENSIONAL TURBULENT PLASMA SHEET
MODEL

E. E. Antonova and 1. L. Ovchinnikov
Scobeltsyn Institute of Nuclear Physics, Moscow State University, Moscow, -
119899, Russia.

Possible role of the medium-scale turbulent transport in plasma sheet dynamics
is ‘analyzed in diffusion approximation. The turbulent diffusion may compen-
sate the compressive action of the dawn-dask electric field and support the
plasma sheet stability. This model explains the plasma sheet thinning with-
out compression during substorm. The existence of the developed turbulence
is supported by auroral and plasma sheet electric field measurements: ampli-
tudes of observed electric field fluctuations are an orders of magnitude higher
than the dawn-dusk electric field amplitude. Medium scale electric field fluc-
tuating vortexes may give the main contribution to transport coefficients. The
developed theory of turbulent plasma sheet formation permits to determine
plasma pressure - magnetic field vector potential dependence. to solve Grad-
Shafranov problem and to restore magnetic field line configuration if plasma
pressure distribution on the tail axis is known. The theory was generalized
on the three-dimensional case. In accordance with experimental observations
it was suggested that plasma temperature does not change across the plasma
sheet. Tsyganenko magnetic field models was used for modeling plasma sheet
large-scale electrostatic potential distribution in the tail on the basis of iono-
spheric potential. Three-dimensional distribution of plasma concentration for
different IMF orientations was obtained. During BIM® < 0 model plasma sheet
has concave structure. During BMF > 0 bulge structure in the center of the
sheet was formed. The developed model may explain plasma sheet bifurcation
and theta-aurora formation during northern direction on the IMF.

PLASMA PRESSURE GRADIENTS AS THE MAIN CAUSE OF
MAGNETOSPHERE DYNAMICS '

E.E.Antonova, Skobeltsyn Institute of Nuclear Physics Moscow State
University, antonova@taspd.npi.msu.su/Fax: +7-093-939-0896

The most natural way to explain in the first approximation any galasma trap
dynamic is to analyze pressure distribution in the trap and its stability. For
the case of magnetospheric trap for a long period of time information about

lasma pressure distribution was very limited. So the point of view based on
gw suggestion of secondary role of such gradients and explanation of global
magnetospheric dynamics’by MHD generator action or viscous interactions
in tilé boundary layers became dominant. The theories of solar wind source
of dawn-dusk electric field meet with real difficulties when it became clear
that maximal dawn-dusk potential drop is projected on the inner
magnetosphere regions. In such a case it was natural to explain dawn-dusk
electric field formation as the result of ionospheric dynamo layer Region 1
currents closing and connect Region 1 currents generation with the existence
of plasma pressure gradients along magnetic flux tube volume isolines with
pressure minima near midnight.” It became possible to show that such
gradient existence is the natural cause of magnetospheric trap geometry. So
noncontradictory way to explain . magnetospheric dynamics by inner
magnetosphere processes arise. The main theory aspects are discussed.The
theory contain ‘the possibility to explain IMF control of dawn-dusk electric
field dye to IMF control of magnetospheric currents. Inner magnetosphere
currents changes Froduce magnetic flux redistribution between daytime and
rl\\/i[ghttime parts of magnetosphere and corresponding magnetopause motion.

any aspects of magnetosphere substorm dynamics are also possible to
explain using the developed approach. .

QUIET TIME PLASMA PRESSURE PROFILE AND ITS CONNECTION
WITH ADIABATIC PLASMA TRANSPORT

E.E.Antonova, V.F.ﬁashkirov, N.Yu.Ganushkina
Skobeltsyn Institute of Nuclear Physics Moscow State University,
nataly@srdlan.npi.msu.su/Fax: +7-095-939-5034

One of the main plasma trap characteristic is the plasma pressure distribution
in the trap. Radial plasma pressure gradients in the conditions of
magnetostatic equilibrium supports azimuthal currents in the trap. Plasma
ressure gradients along magnetic flux tube volume isosurfaces creates
ield-aligned currents. Pressure distribution instability may be the cause of

“electric telds generation. Magnetospheric trapped radia%on is. the main

source of glasma pressure in the inner magnetosphere regions. During
magnetospheric storms and substorms such distribution is distorted due to
inner magnetosphere hot plasma injections. Dst magnetic field variation is
produced by the difference of disturbed and quite time ring current. So for
comparison satellite particle measurements with near Earth magnetic field
measurements it is necessary to know quite time plasma pressure profile.
Such profile can be obtainéd on the base of existing models of tralp d
radiation. Calculations of plasma pressure profile based on the model AP8
are presented. Calculated groﬁle is compared with Cosmos-900, Molnia-1and
/CCE data. It is shown that the results of calculations are in a rather
ood agreement with experimental data, To analyze the mechanisms of quite
time pressure profile formation radial diffusion’ model is used. It is shown
t‘.haxtﬁ f\diabatic diffusion processes can explain quite time plasma pressure
profile. :

Geomagnetic and Solar Wind Contro! of Magnetospheric Mapping

A.A.Arykov, Yu.P.Maltsev, A.A.Ostapenko
(Polar Geophysical Institute, Apatity, 184200, Russia)

The empirical magnetic field mode! by Ostapenko and Maltsev [J. Geophys. Res.,
1997, 102, 17467] has been used for mapping at the distances of 3-10 RE. The mode!
depends on the Dst and Kp-indices, solar wind pressure, IMF vertical component and
tilt angle of the Earth dipole. This model is more precise than the other ones. Position
of the field line footpoints is expressed in terms of the five above-mentioned
parameters by approximation formulas. Coordinates of the field line footpoints are
mapped to the equatorial plane. A lot of maps for various situations are obtained and
compared. It is shown that these projections are controlled mainly by the Dst index at
all longitudinal sectors. The Kp index influences the mapping in the nightside sector
predominantly, whereas the solar wind pressure has the strongest effect at the dayside.
The effect of the IMF appeared to be insignificant.

A STUDY OF PARTICLE BOUNDARIES DURING A SOLAR -
ELECTRON EVENT

G.R.Bikkuzina (1), V.A.Sergeev (1) and T.Bosinger (2)

(1) Institute of Physics, St. Petersburg State University, St. Petersburg, Russia
198904, (2) Institute of Physical Sciences, University of Oulu, B.0. Box 333.
FIN-90571 Oulu, Finland. '

The relationship between different particle boundaries observed by NOAA-6
and TIROS-N polar low-altitude spacecraft is examined and compared with
the solar electron plateau boundary (SBe) during a 5-day long solar electron
event on September 15-20, 1979 including both relatively quiet intervals and
a moderate magnetic storm on September 18. Observational arguments and
comparison with predictions based on magnetospheric magnetic field models
are presented to argue that SBe boundaries for 100 keV electrons {except for a
narrow noon sector) are located deep inside of closed field lines of the plasma
sheet and correspond to isotropic (i.e. precipitation) boundary of energetic
electrons controlled by théir non-adiabatic scattering in the equatorial current
sheet. We investigate the relative locations of different particle boundaries as
a function of Magnetic Local Timie and discuss their physical interpretation.
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A GROUND FACILITY FOR HIGH-LATITUDE
MAGNETOSPHERIC SOUNDING

Blagoveschensky D.V.!, Chernyakov S.M.?

IState Academy of Aerospace Instrumentation;

67 Bolshaya Morskaya Str., St.Peterburg 190000, Russia;
<nataly@geophys.spb.su>

2Polar Geophysical Institute; 15 Khalturina Str., Murmansk 183010,
Russia; <sergeich@polar.murmansk.su>

During many years there were observations of echo-signals in different
radiophysical experiments. One of the reasons of echo phenomena can be
propagation of a signal along a magnetic line to the conjugate hemisphere
and back to the transmitter. The experimental evidences of such a
mechanism were given for the middle latitudes. In the Geophysical
Observatory Loparskaya (LOP, ¢=68.25°N, A=33.08°E; ®=64.52°,
A=113.9°, L=5.2) a ground facility for observations of this kind of
radioechoes in the high-latitude region has been constructed. It is a
modified ionosonde with additional equipments which permit to
investigate a chosen range of time delay. The first experiments have
shown the possibility of the facility to be used for investigation of
radioechoes.

A RADIATION BELT MODEL BASED ON CONVECTION-
DIFFUSION THEORY INCLUDING A TIME DEPENDENT
MAGNETIC FIELD

S. A. Bourdarie (1), D. Boscher (1) and A. Vacaresse (1)

(1) ONERA-CERT/DESP, 2 Av. E. Belin P.O. Box 4025, 31055 Toulouse
Cedex 4, France. .
Sebastien.Bourdarie@onecert.fr/Fax: [33] 5 62 25 25 69

A first physical Salammbé 4D model (latitude, longitude, radial distance and
energy) has shown the importance of electric fields during the dipolarization
phase [Bourdarie et al., "Electron and proton radiation belt dynamics sim-
ulations during storm periods. A new asymetric convective-diffusive model”,
J. Geophys. Res., 102, 17541, 1997]. But during the substorm growth phase,
the magnetic time variations are prominent in the particle dynamics. So in
the Salammbé 4D model a time dependent magnetic field has been added in-
cluding day-side compression {(Mead 64), field line stretching on the night-side
(Williams 65) and a ring-current contribution (Tsyganenko 82). Here first re-
sults of this convection-diffusion model are presented for equatorial protons-
during a typical substorm. Effects on geostationnary orbit and GTO will be
discussed.

ACCELERATION OF OXYGEN IONS
AT THE EARTH’S MANTLE

V.S.Danilova

Institute of Cosmophysical Research and Aeronomy, 31 Lenin Ave.,
677891 Yakutsk, Russia

ikfia@yacc.yakutia.su / Fax: +7(411)244-5551

It is pointed out that oxygen ions can be accelerated near tangen-
tial discontinuity in the inner boundary of the mantle if they are
scattered on the plasma micropulsations. The transport equation
- for energetic particles in the shearing flows is used. Energetic spec-
trums and fluxes of pxygen ions are given. This version explains
why energetic oxygeh ions tend to exist in the mantle region and
their fluxes and energy are enhanced during geomagnetic activity
as it is observed by the "PROGNOZ-7" and "GEOTAIL” satellites.
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THE RESPONSE OF THE GLOBAL MAGNETOSPHERE-
JONOSPHERE SYSTEM TO CHANGING IMF CONDITIONS:
RESULTS FROM A 3D MULTISCALE SIMULATION

Darren L. DeZeeuw (1), Tamas I. Gombosi (1), Clinton P.T. Groth (1), Hal
G. Marshall (1), Paul Song (1), Kenneth G. Powell {2) and Quentin F. Stout (3)
(1) Space Physics Research Laboratory, The University of Michigan, Ann Ar-
bor, MI 48109, (2) Department of Aerospace Engineering, The University of
Michigan, Ann Arbor, MI 48109, (3) Department of Electrical Engineering and '
Computer Science, The University of Michigan, Ann Arbor, MI 48109:
tamasOumich. edu/Fax: (734)-647-3083

The Michigan Global Magnetosphere Model is a recently developed three-
dimensional solution adaptive code which solves the equations of ideal magne-
tohydrodynamics with our MAUS-MHD method (Multiscale Adaptive Upwind
Scheme for MHD). The code is implemented for massively parallel computers
and runs considerably faster than real time on a Cray T3E with 512 processors.

‘The model is applied to simulations in which the global magnetospheric config-

uration changes in response to sudden rotations of the interplanetary megnetic
field. Particular attention is paid to the temporal evolution of the magnetotail,
the motion of the X-point, the evolution of reconnection’ geometries, and the
changes in the ionospheric potential and convection patterns.

AMPTE/IRM OBSERVATIONS OF MAGNETIC FIELD
ROTATION AT THE DAYSIDE MAGNETOPAUSE

J. De Keyser and M. Roth
Belgian Institute for Space Aeronomy, Brussels, Belgium

A study has been made of the magnetic field rotation observed during
AMPTE/IRM crossings of the dayside magnetopause. These ‘observa-
tions are compared with the predictions of a kinetic model of the tangen-
tial discontinuity (TD) magnetopause. Our main findings are: (a) the
dominant presence of large positive magnetic field rotations in dawnside
crossings north of the dawnside equator, (b) the observation of both
rotation senses near the stagnation point and at the duskside, and (c)
the rare occurrence and questionable TD nature of low magnetic shear
dawnside crossings.

IMAGING OF BOUNDARIES IN MAGNETOSPHERE

E. Doudkin (1), V. Korepanov (1) and M. P. Gough (2)

(1) Lviv Centre of Institute of Space Research, Ukraine, (2) Space Science
Centre, University of Sussex, Brighton, UK

vakor@isr.lviv.ua

Imaging of large-scale structures in space plasma is a new exciting opportunity to
study solar-terrestrial interaction. Remote electromagnetic (EM) sounding seems to
be the unique method that can allow to investigate the structure and dynamics of
such near - Earth formations as bow shock, magnetopause, plasmasphere and other
magnetospheric boundaries. As an example the feasibility of Earth’s bow shock EM
sounding from outer space is discussed. Since the electron plasma density of solar
wind and bow shock is within the limits of 1-500 electrons per cm’, so for
reconstruction of electron density profiles sounder must operate in the frequency
band about 9-200 kHz, i.e. practically in very low frequency (VLF) range. For
obtaining the information from large bow shock areas spacecraft has to be located at
a distance not less than 25-30 Earth radii from ramp. Necessity to generate EM
waves in VLF range and large distance between spacecraft and target lead to
considerable technical difficulties for realization of EM sounding. The developed
theory of operation of VLF sounder in rarefied plasma and detailed calculations of
hardware implementation allowed to propose the system which may measure the co-
ordinates, electron densities and velocities of sounded boundaries movement. The
average transmitter active power required about 20 W only at maximal antenna
length about 3 km and weight about 100 ke.



STRUCTURE OF THE MAGNETOSPHERIC MAGNETIC FIELD
DURING MAGNETIC STORMS

L. A. Dremukhina

Institute of Terrestrial Magnetism and Radio Wave Propogation, Troitsk,
Moscow Region, 142092 Russia.

gromovaltop.izmiran.troitsk.ru

Complex study of large-scale magnetospheric current contributions to observa-
tional Dst-variation have been carried. In our analyses we used ground-based
magnetometers data during 4 magnetic storms (Jan 27-30, 1985; Nov 23-27,
1986; Jan 14-16, 1988; May 06-08, 1988) and the paraboloid model of the mag-
netospheric magnetic field [Alexeev et al., J.Geophys.Res., 101, p.7737, 1996] as

well as the model of Maltsev [Maltsev et al., J.Geophys.Res., 101, p.7697, 1996]. °

The input parameters for our study were the solar wind plasma parameters and
north-southward IMF B,); DMSP 6,7,8,9 spacecraft measurements of the lo-
cation of various auroral particles precipitation boundaries; the AMPTE/CCE
measurements of the total energy of ring current jons with erergy of 1.5-300
kev/q. We have obtained the contributions of different magnetospheric current
systems to Dst-variation such as the current on the magnetopause DCF, ring
current DR, and geotail current DT. We have found a good agreement between
observed and model magnetic fields during the main phase of the storms for
both models. The paraboloid model allows to separate disturbances caused by
various current systems. Such separation have shown that values of DT and
DCF are comparable with DR during the main phase of the storms. During
recovery phase effect DR predominates.

ON ENERGETIC ELECTRON SOURCES ON LOW L-SHELLS
FROM SATELLITE DATA.

S.V. Elizarov and Yu. V. Mineev
Skobeltsyn Institute of Nuclear Physics, Moscow State University
serg@srdlan.npi.msu.su/Fax: 095-939-50-34

Differential energy spectra of electrons E~0.3-2.0 Mev are considered on low
L~1.2-1.7 inside the Earth’s magnetosphere to calculate the electron distribution
function. The data were obtained by two similar semiconductor spectrometers
onboard “Intercosmos-19” (year 1979 - maximum of solar activity) and “Cosmos-
1686” (year 1986 - minimum of solar activity). The calculated distribution function
was used to estimate the electron’s source time value corresponding to the definite
radial diffusion coefficients and loss term (pitch-angle scattering and energy loss by
Coulomb interaction, wave-particle interaction) for the inner radiation belt electrons

- during maximum and minimum of solar activity. The possible sources' are

considered taking into account the obtained time characteristic.

ABOUT PHASE SPACE OCCUPIED BY SYNCHRONOUS ELECTRONS |
" UNDER THE EXTENDED SECOND-ORDER GYRORESOVA\CE

INTERACTION WITH WHISTLER

N.S.Erokhin (1), MJ.Rycroft (2), D.Nunn (3) and N.Zolnikova (1)
(1) Space Research Institute of RAS, Profsouznaya Str.84/32, 117810 Moscow, Russia

(2) International Space University, Parc d'Innovation,Boulevard Gcnthler-

d'Andemach, F-67400 Illkirch, France
(3) Department of Electronics and Computer Sciences, University of Southampton,
SO9 SNH Southampton, UK nerokhin@mx.iki.rssi.ru/Fax: (7)-095-310-7023

It is considered the nonlinear cyclotron resonance interaction of energetic electrons
with ducted finit¢ amplitude whistler of variable frequency propagating along the
inhomogeneous magnetic field in the case of extended second-order resonance

interaction and the variable wave frequency. The most strong interaction takes place

for the so-called synchronous particles when the resonance is a global one on its
spatial scale. The dispersion of synchronous electrons on the parallel velocity, the
perpendicular one and the relative phase angle is studied for the different value of the
synchronous phase corresponding both cases : the wave growth and its damping. Itis
shown that under some conditions the group of synchronous elecctrones can be the
numerous enough to cause the slgmﬁcant effect on the wave amplitude dynamics. The
possible appllcatlon of results obtained to the »spheric conditions is discussed.
This work is supported by INTAS (grant 94-2753)

Grazing Incidence Neutral Atom (GINA) Surface Conversion for the New
Generation of Energetic Neutral Atom Imagers ln Remote Sensing of the :
Magnetosphere

Federico A. Herrero and Dennis J. ChomaydNASA Goddard Space Flight Center,
Greenbelt, MD 20771, USA

Neutral atom imaging of magnetospheric ions is now possible over a broad range of
energies from a few ¢V to more than a few hundred keV. For detection, energetic
neutral atoms are converted to ions in one of two ways: (1) foil conversion-passage of
the neutral atom through a carbon foil, and (2) surface conversion-electron pickup by
electronegative atom during surface scattering. The first provides acceptable overall
sensitivity for any energetic atom at energies above a few keV, while the second is
effective for electronegative atoms (e.g., H and O) at energies below 1 keV. Grazing
incidence on a conversion surface refers to atomic impact trajectories with angles of
incidence of 1 degree or less to guarantee multiple smal! angle scattering events that
enhance the probability of charge transfer. Laboratory data exist to support this
approach for electronegative atoms at energies from just above 1 keV to 20-40 keV
with good conversion efficiency. This paper will present a brief review of energetic
neutral atom imaging, describe the GINA approach with possible implementation
schemes and discuss its advantages and disadvantages.

" Magnetospheric plasma pressure restored from the magnetic data

E.Yu. Feshchenko (Institute of Physics, St-Petersburg State University, 198904,
Russia)
Yu.P. Maltsev (Polar Geophysical Institute, Apatity 184200, Russia)

The magnetostatic equilibrium equation with the anisotropic pressure has been solved,
the ratio of the transverse pressure to the parallel one being assumed to grow with the
geocentrical distance. The equation atlows to restore the pressure up to some unknown
function of the distance which appears to be not too large. The empirical model of the

tic field by Ostapenko et al. [1996] plausible for the distances from 3 to 10 earth
radii was used. The model depends on Dst, Kp, and AE indices, as well as on MF Bz
and ‘he solar wind dynamic pressure. The radiat profile of the magnetospheric plasma
pressure computed for quiet conditions is similar to that obtained from direct
measurements. Influence of the five above-mentioned parameters on the pressure was
studied. The magnetospheric pressure appeared to be affected mainly by the solar wind
dynamic pressure and Dst index.

ARE OUR IDEAS ABOUT DST CORRECT?

A. Grafe, GeoForschungsZentrum Potsdam, Telegrafenberg, 14473 Potsdam, Germany,
grafe@gfz-potsdam.de

Since the sixties of this century we have generally the idea of two seperate storm time ring
ring currents, a symmetric and an asymmetric one. Thereby it was concluded from Dst the
real existence of a symmetric equatorial ring current. However, on the other hand from the
asymmetric development of the low latitude geomagnetic disturbance field during storms it
was luded the real exi of an asy ic ring current. I think it is time to inquire
whether this conception is correct. ’

In order to answer this question I have investigated the development of the low latitude
geomagnetic field at all magnetic local times during disturbed and quiet conditions. The
storm on February 8/9, 1986 as well as a statistic analysis of many storms has shown that
the asymmetry does not vanish during the storm recovery phase. The ratio between the
recovery phase asymmetry and the main phase asymmetry is low only for strong storms and
not for less strong storms. The global picture of the field evolution of the February storm
shows clearly differences at different local times. For instance the main phase and recovery
phase start time does not agree with Dst. Onﬂxeoﬂ\erhnndmenngcmrentdecayls
different at different local times. Therefore, Dst gives an incorrect picture of the field
development.

Morever, also the investigation of the low latitude magneuc ﬁeld during international quiet
days shows not a disappearing of the asy Y.

Taking into account all these observations I think we must revise our picture which we have
about the ring current: I have the opinion that exists only one ring current which is asymme-
tric. This asymmetry increases dur'ing storms and develops rather fast to more or less
symmetric conditions. However, in no case it is justified to conclude ﬁ'om Dst an existence
of a symmetric ring current.
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ORDERING OF ELECTRON ANISOTROPY IN THE LOW-
LATITUDE BOUNDARY LAYER

Mike Hapgood and Mike Lockwood

Rutherford Appleton Laboratory. Chilton, Didcot, Oxfordshire, UK, OX11
0QX.

Enhanced fluxes of 100 eV to 1 keV electrons parallel and anti-parallel to the
magnetic field are observed during most crossings of the low-latitude bound-
ary layer (LLBL). We show that these "counter-streaming electrons” are well-
ordered by the magnetopause transition parameter of Hapgood and Bryant
(1992), which also orders other independent quantities such as the magnetic
field and ion bulk velocity. These results will be discussed in the context of a
reconnection model of the LLBL.

THE MAGNETOPAUSE TRANSITION PARAMETER AND THE
WHALEN TEST

Mike Hapgood and Mike Lockwood
Rutherford Appleton Laboratory, Chilton, Didcot, Oxfordshire, UK, OX11
0QX.

The magnetopause transition parameter, which is derived from the electron
number density and perpendicular temperature in the low-latitude boundary
layer (LLBL), has & remarkable ability to order other independent plasma pa-
rameters such as the components of the magnetic field. We present here new
results showing that the transition parameter can also be used to select mag-
netic field and ion bulk velocity data for the Whalen test. This test is a quanti-
tative test for the presence of magnetohydrodynamic discontinuities threaded
by a normal magnetic field, the existence of which is predicted by the recon-
nection theory of the LLBL. This provides further support for suggestion that
the transition parameter works because it is directly related to the time since
a flux tube was reconnected.

MAGNETOPAUSE MOTIONS AS OBSERVED BY GEOTAIL
SATELLITE

Nickolay V. Ivchenko (1), David G. Sibeck (2) and K. Takahashi (3)
(1) Alfvén Laboratory, Royal Institute of Technology, Stockholm, Sweden,
(2) JHU/APL, Laurel, MD, (3) STEL, University of Nagoya, Toyokawa. Japan.

Geotail is a favourable spacecraft for dayside magnetopause studies due to the

- existense of "scimming” passes, when the spacescraft moves along the mag-
netopause surface for long times. A survey of Geotail magnetopause observa-
tions in 1995-97 is presented. Surface motions are studied statistically consid-
ering multiple crossing occurence rate. Multiple crossings are an indication of
quasiperiodic motions and surface waves on the magnetopause. Such motions
are found to be more pronounced for directions of the magnetic fields in the
magnetosheath and in the magnetosphere close to parallel and antiparallel. and
high solar wind velocities. This latter dependence is, however, less significant
than sometimes suggested. Directions of the normal to the magnetopause were
determined using minimum variance technique. The deflections in the east-west
direction were found to be larger than those in north-south plane. indicating
north-south aligned ridges propagating azimuthally. Examples of quasiperiodi-
cal motion of the magnetopause and extremely large magnetopause expansions
are presented and their possible nature is discussed.
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IMP 8 OBSERVATIONS OF MAGNETICALLY OPEN MAGNETOTAIL
DURING EQUATORIAL IMFs: IMPLICATIONS FOR RECONNECTION

(ITU, UUBE)
Istanbul Technical University, Faculty of Aeronautics and Astronautics,
Maslak, 80626, Istanbul-Turkey; e-mail:zerefsan@sariyer.cc.itu.edu.tr.

Magnetic field vector maps derived from IMP 8 spacecraft in the
magnetosheath and magnetotail at -30 Re show the global geometrical
properties of the magnetically open magnetosphere. During strong
equatorial IMFs, both the magnetosheath and the magnetotail magnetic
fields undergo several asymmetric behavior in a manner which will be
caused by the dayside reconnection of the IMF y-component with the Earth's
northward dipole field lines at the magnetopause, The draping of the
magnetic field lines around the magnetosphere shows a strong twist with
respect to the concurrent IMF direction. The partial penetration of the
interplanetary magnetic field, concentration of the penetrated fields along
the tail's flanks, unequal rotation of the tail's current sheet, twisting of the
tail field lines are observed in the magnetotail. When one combines these
signatures observed in the magnetosheah and tajl, they can be interpreted
as the signatures of the magnetopause reconnection mapped at 30 Re in the
magnetotail. MHD model results for strong equtorial IMFs show the similar
features as in IMP 8's magnetic field maps. The plasma data from IMP 8
will also be presented and the features seen in both the field and plasma
maps will be discussed in terms of the signatures of the dayside reconnection.

SUBSTORM DIFFERENTIAL MAGNETOSPHERIC CURRENTS]
ESTIMATED BY CRRES DATA

T.V. Kozelova, B.V. Kozelov, L.L. Lazutin (Polar Geophysical Institute, Apatity,
Russia, e-mail: kozelov@pgi-ksc.murmansk.su),

H. Singer (Space Environment Laboratory, NOAA, Boulder USA),

R. Rasinkangas (Unirversity of Oulu, Finland),

A. Korth (Max-Planck-Institute f<r Aeronomie, Katlenburg-Lindau, Germany)

Magnetic field variations from the CRRES spacecraft at the midnigth sector of the
magnetosphere are studied to estimate the changes in the near-Earth cross-field
current. The differential vectors of the magnetic field dB(t)= B(t+dt) - B(t) have been
used to identify the current perturbations during the individual substorm activations.
Two models of the currents have been used to interpret the magnetic field
perturbations. First model is the line current model. We assume that the equivalent
current restricted to the equatorial plane has arbitrary orientation. Another one is the
current loop model contained cross-field current in the plane of dipole magnetic
equator and the field-aligned currents. The direction of current in the loop may be
arbitrary. We investigated a few substorms. Large changes of differential currents,
such as rapid dynamical changes in the location, magnitude and orientation of the
perturbation current, occur in the region where the local magnetic field dipolization is
observed.

;POSSIBILITY OF TOMOGRAPHIC INVESTIGATION OF MAGNETIC
;RECONNECTION IN EARTH’S MAGNETOSPHERE

"V.E.Kunitsyn, LV Silin.

Physics Faculty,Moscow University,Moscow 119899, Russia;

E-mail: silin@nabla.phys.msu.su .

Several regimes have been proposed for the process of magnetic field lines merging.
However, it is unclear which of them actually takes place in Earth’s magnetosphere
and it's fine structure is not yet defined, because untill recently most of the data,
concerning magnetosperic substorms and reconnection on the day-side of
plasmapause contained only integral features of the phenomenon.

A method of radiosounding by several sattelites is proposed to be applied to
reconstruct plasma density and magnetic field distribution in the most crucial regions.
Various schemes of sattelite orbits are proposed. Computer simulations with different
plasma configuraticrs and velocities predicted by theories and recent observations
are used to estimate the most appropriate conditions for the geometry of the

experiment and the precisicn of the results.



‘OVERVIEW ON THE INNER MAGNETOSPHERE VARIATIONS
OBSERVED BY LIULIN INSRTUMENT ON MIR SPACE STATION

1.F. LEMAIRE#, Ts.P. DACHEV*, B.T. TOMOV*, Yu.N. MATVIICHUK*, R.T.
KOLEVA¥, J.V. SEMKOVA*, VM. PETROV+, V.A. SHURSHAKOV+,

# Institut d’ Aeronomie spatiale de Belgique, Avenue circulaire, 3, 1180
BRUXELLES, Belgique, e-mail: ji@oma.be;

® Solar-Terrestrial Influences Laboratory, Acad. G. Bonchev Str. Block 3, 1113
Sofia, Bulgaria, e-mail: stilrad@bgcict.acad.bg;;

+ State Scientific Center of Russian Federation, Institute of Biomedical
Problems, Khoroshovskoye Sh. 76-a, 123007 Moscow, Russia, e-mail: Institute of
Biomedical Problems; Russia, shurshakov@mmcc.ibmp.rssi.ru.

A comprehensive overview of all LTULIN observations in the inner magnetosphere

is presented. The fixed locations of the instrument in the MIR manned -

compartment behind 6-15 g/cm? of shielding have permitted homogeneous series of
particle fluxes and doses data to be obtained during the declining phase of 22nd
solar cycle between September, 1989 and April, 1994. An analysis of the dynamics
of the observed in the inner magnetosphere “main”, “second” and “new” radiation
maxima is presented. The measured data are compared with the UNIRAD model
values, which have been obtained with the latest version of the software package,
developed for ESA at the Belgian Institute for Space Aeronomy.

THE SPATIAL STRUCTURE OF MHD - OSCILLATION FIELD,
EXCITED IN THE MAGNETOSPHERE BY LOCAL MONO-
. CHROMATIC SOURCE IN THE IONOSPHERE

A.S. Leonovich and V.A. Mazur
Institute of Solar-Terrestrial Physics, 664033 Irkutsk, P.O.Box 4026, Russia.
leontiszf.irk.ru

We have constructed a theory for standing Alfven waves driven in the magne-
tosphere by a monochromatic source localized in the ionosphere. It is shown
that a dominant role in such oscillations is played by harmonics with large
azimuthal wave numbers with m 3> 1. We explore the possibility of such oscil-
lations being excited during active experiments on periodic (with the period of
Alfven eigenmodes of the magnetosphere) ionospheric modifications. Our study
has made it apparent that the measured distance between local maxima of the
amplitude of oscillations excited in such an experiment can be used to infer
the value of the polarization splitting of the spectrum between poloidal and
toroidal eigenmodes of the magnetosphere.

MAGNETIC EFFECTS OF FIELD-ALIGNED CURRENTS

A. E. Levitin

Institute of Terrestrial Magnetism and Radio Wave Propogatlon, Troitsk,
Moscow Region, 142092 Russia.

gromovaQtop.izmiran.troitsk.ru

The calculation of magnetic fields values from field-aligned currents (FAC) is
fulfilled in the subsolar point and near equator on the magnetosphere night
side. It was realized with using IZMEM mode! where FAC(®, MLT, B,, B,)
are determined in the area poleward from ~ 60 deg for three seasons as function
of B, and B, IMF [1]. The role of magnetic fields from F AC in the processes of
interaction solar wind with magnetosphere and 'depolarization’ of geomagnetic
field lines in the period of magnetospheric disturbances is very serious. Besides
values of the magnetic field connected with movement FAC only in the period
of substorm were calculated in points where AE index stations are located.
These magnetic field values may be equal ~ 20% of AE amplitude. The mag-
netic field variations calculating with the IZMEM field-aligned currents model
are compared with TRIAD and MAGSAT satellites measutements. FAC in-
fluence on cosmic rays in the polar cap is also analyzed. It is shown that the
magnetic field from FAC(®, MLT) create the daily variation of cosmic rays
intensity.

1. Levitin A.E. et al. Geomagnetic variation and field-aligned currents at north-
ern high-latitudes and their relations to the solar wind parameters, Philos.
Trans. R. Soc. London, Ser. A., 304, p.253-301, 1982.

Effects of Bz and By IMF Components on the Dst variation

Yu.P. Malisev and B.V. Rezhenov (Polar Geophysical Institute, Apatity, 184200,
Russia)

We have studied the response of the hourly Dst index to the IMF By component in
several ranges of the IMF Bz. Processing the data throughout the 28 year period
showed no distinct dependence of the response of Dst on the IMF By in all the ranges
of Bz. At the same time the dependence on Bz is clearly seen at any By. Hence one
can conclude that the storm activity is controlled by the magnetic flux transport from
the dayside to the magnetotail rather than by the energy input into the ‘magnetosphere.

Storm Effect on the Bulk Magnetic Field in the Magnetosphere
Yu.P. Maltsev, A.A. Ostapenko (Polar Geophysical Institute, Apatity, 184200, Russia)

We used 60,000 magnetic measurements from the database of Fairfield et al. [JGR,
1994, V.99, 11319] for studying the differential response of the magnetic field at
distances of -30 Re < X < 10 Re to changes in the Dst index. The response results in
increasing of both the cross-tail and ring currents. An interesting peculiarity of the
storm time depression is the absence of positive variation of the magnetic z-component
throughout the magnetosphere that evidences the dominant role of the cross-tail
current.

ON THE SELFCONSISTENT PROFILES IN COLLISIONLESS
PLASMA WITH ADIABATIC PARTICLE MOTION

S. A. Martjanov

Institute of Nuclear Physics, 119899 Moscow, Russia, Institute of Nuclear
Physics, 119899 Moscow, Russia.

slava@dec!.npi.msu.su/Fax: 7(095] 939 3553

The technique is proposed to obtain the selfconsistent profiles in collisionless
plasma, which considerably facilitates both the calculation of the particle orbits
and the electromagnetic field. The orbit calculation is performed implicitly
using the adiabatic approximation with the corresponding integrals of motion
being taken into account. The field calculation is considerably simplified due to
the appropriate curvilinear coordinates. The technique is designed to become
a modification of particle-in-cell codes [e.g., Birdsall and Langdon, 1983]. The
simplest model, which demonstrates the merits of the technique, describes the
cloud of plasma in the dipole magnetic field with application to near-equatorial
plasma of the inner magnetosphere (4<L<10) {Lemaire and Scherer, 1974}.
Another possible application of the technique deals with the modeling of the
plasma convection in the near-Earth magnetotail [Pritchett and Coroniti, 1993).
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PENETRATION OF THE SOLAR WIND PLASMA INTO MAG-
NETOSPHERE

S. A. Martjanov

‘Institute of Nuclear Physics, 119899 Moscow, Russia, Institute of Nuclear
‘ Physics, 119899 Moscow, Russia.

slava®deci.npi.msu.su/Fax: 7{095] 939 3553

The penetration of the charged particles along open field lines is calculated
in a spherical magnetospheric model. This simplest model allows to obtain
analytical expressions for the magnetospheric magnetic and electric fields. The
distribution of plasma density inside the magnetosphere was determined by
its value at the magnetopause. Simulations were perfomed along the magnetic
open flux tubes for the energetic paticles. The drift approximation is used.

NONGYROTROPIC GYRATING ION DISTRIBUTIONS AND
LOW FREQUENCY WAVES IN THE EARTH’S FORESHOCK: A
DETAILED CASE STUDY

C. Mazelle (1), K. Meziane (2), D. Le Quéau (1), R.P. Lin (2), D. Larson (2),
G. Parks (3) and R.P. Lepping (4) )

(1) CESR, CNRS/UPS, 9 Avenue Colonel-Roche, 31028 Toulouse Cedex
4, France, (2) Space Sciences Laboratory, University of California, Berke-
ley, USA, (3) Geophysic Program, University of Washington, Seattle, USA,
(4) NASA/GSFC, Greenbelt, MD 20771, USA.

mazelleQcesr.cnes.fr/Fax: [33] 561-55-67-01

We exhibit the 3D structure of gyrating ion distributions observed up-
stream from the Earth’s bow shock, using WIND/3DP experiment. Accord-
ing with previous observations, these distributions are associated with quasi-
monochromatic low frequency electromagnetic waves. Complete correlative
analysis of the particle and magnetic field data is performed. This study indi-
cates several evidence for wave-particle interaction. Then we use the observed

" plasma parameters to solve the linear Maxwell-Vlasov dispersion relation. We
compare the theoretical predictions with the observations and discuss the pos-
sibility of nonlinear trapping.

DEPENDENCE OF UPSTREAM ION BEAM DENSITIES UPON
DISTANCE FROM THE EARTH'’S BOW SHOCK

K. Meziane (1), M. Wilber (2), G. K. Parks (2), R. P. Lin (1), D. E. Lar-
son (1), C. Mazelle (3) and D. LeQeau (3)

- (1) Space Sciences Laboratory, University of California, Berkeley, 94720,
(2) Box 351650, Geophysics, University of Washington, Seattle, WA, 98195,
(3) Centre d'Etudes Spatiales et des Rayonnements, Toulouse, 31028, France.
Karim@ssl.berkeley.edu/Fax: [1] 510 643-8302

The Earth’s bow shock reflects continuously a small portion of the incident
solar wind ions, and these propagate against the flow, roughly along the inter-
planetary magnetic field direction. These ions travel a significant distance from
the shock. Reflected ion beams provide a source of free energy for instabilities,
yet can be seen a significant distance (> 40R) from the shock. Waves are ex-
cited, wich in turn induce pitch-angle scattering, leading to a nearly isotropic
distribution function. In the case of an electromagnetic ion-ion beam instabil-
ity; an attenuation of the ion beam density would be expected. We report on
WIND-3DP observations, and show that there is a strong correlation between
the ion beam density and the observed beam location from the bow shock. We
also find that near the shock the range of densities is small. We discuss these ob-
servations and compare them with theoretical predictions about wave-particle
interactions occuring in the Earth’s foreshock.

C 856

MECHANISMS OF FORMATION OF THE OBSERVED
PECULIARITIES IN ENERGETIC ELECTRON SPECTRA IN THE
EARTH’S MAGNETOSPHERE.

Yu.V.Mineev
Skobeltsyn Institute of Nuclear Physics, Moscow State University
mineev@srdlan.npi.msu.su/Fax: 095-939-50-34

During the two last cycles of solar activity (21 and 22 cycles) the data on spectra
and fluxes of energetic electrons were obtained onboard satellites “Molnija-1".
“Intercosmos-19”, “Cosmos-1686" by means of the same type of an electron
spectrometer. Stable phenomena for differential energetic spectra of electrons were
obtained: a) “maximum” for energies E.~!1 MeV in the outer radiaiton belt on
L=3.0-4.5 during quiet geomagnetic periods (Dy<-30 nTl); b) “minimum™ or
“plateau” for-energies E,~0.6-1.0 MeV in the inner radiaiton belt on L=1.1-1.3 !
independently of geomagnetic conditions. The impact of solar activity on the
magnitude of these phenomena is considered. The cause of the “maximum”
appearance is presumably the energy dependence of the electron life time which is
connected with scattering due to wave-particle interaction of electrons and ion-
cyclotron waves. The mechanism of acceleration under the influence of
quasiperiodic electric field is used to explain variations of energetic electrons in the
inner radiaiton belt. For instance. geosyncronous acceleration, when electrons are
resonantly accelerated by fluctuations of electric field, created by ionospheric
currents modulations.

Qasistatic Electric Fields in and near the Northern Cusp

A. Pedersen (1), F.S. Mozer (2) and C.T. Russell (3)

(1) Department of Physics, University of Oslo, Norway, (2) Space
Science Laboratory, University of California, Berkely, USA, (3) Inst.
of Geophysics and Planetary Physics, University of California,

Los Angeles, USA

The electric field double probe experiment on Polar yields information
about the quasistatic convective'component of the electric field in a
tenuous plasma provided that the magnetic field direction relative to
the spacecraft is favourable. A number of cusp crossings, selected for
good analysis conditions, have been studied on the background of
classes of solar wind conditions. Average convections, often below the
sensitivity threshold of particle experiments, can be determined. Field-
aligned flow on polar field lines influences the electric field
measurements and complicates data analysis. However this may also be
turned into a useful indicator of ion flow out along the magnetic field;
this is at present a topic at an early stage of preparation.

MULTI-SPACECRAFT STUDIES OF SUBSTORMS

A. A. Petrukovich (1), L. M. Zelenyi (1) and T. Mukai (2)

(1) Space Research Institute, Moscow, Russia, (2) Institute of Space and As-
tronautical Science, Japan.

apetruko@iki.rssi.ru

We present Interball-Tail and Geotail observations of substorms as a good ex-
ample of the newly available multispacecraft data. Interball-Tail in a high in-
clination orbit and Geotail in an equatorial orbit well complement each other.
Starting from the 1995, four months of joint observations during every win-
ter season are available. However, even in such a case, spacecraft conjunctions
which permit to make precise timing and scaling of substorm signatures are very
rare. In one such event detailed studies of an isolated activation on November
28, 1995 have shown that: Reconnection onset occurred at X = —15Rg and
produced the tailward moving plasmoid and earthward bursty flows. The bright
auroral break-up was delayed by 1-2 minutes after the onset of tail reconnec-
tion. Another approach to the analysis of multispacecraft data is comparison of
measurements taken at different magnetospheric regions. An important baseline
for such studies is availabibily of suitable magnetotail models. We compared
simultaneous pressure measurements by Interball-Tail in the high-latitude lobe
and by Geotail in the plasma sheet. In few substorms the plasma sheet pres-
sure peaks were observed at the onset. During expansion and recovery phases
of many substorms the plasma sheet pressure depletions (relative to lobe pres-
sure) were found. We are grateful to many members of Geotail and Interball
teams for the measurements, presented in this report.



THE SOLAR WIND FLOW AROUND THE EARTH IN THE CGL
APPROXIMATION

M. L Pudovkin and A. A. Samsonov (Institute of Physics, St. Petersburg
State University, St. Petersburg, Russia 198904)

Parameters of the magnetosheath plasma and magnetic field are calculated in
the Chu-Goldberger-Low approximation. The pitch-angle diffusion of protons
.is taken into account. The comparison of the results of calculations with ex-
perimental data allowed to estimate the characteristic time of the temperature
anisottopy relaxation as 100-~300 sec

ON A POSSIBLE SOURCE OF GLOBAL PI2 PULSATIONS ON
MIDLATITUDES

Rakhmatulin R.A., Tabanakov L.V,
Institute of Solar-Terrestrial Physms, 664033 Irkutsk. P.O.Box 4026, Russia.
vladm@iszf.irk.ru

Observations from the Norilsk meridional chain of stations (A = 160°. ® = 40°-
75° and a network of midlatitude observatories were used in the analysis of
excitation patterns of midlatitude Pi2 pulsations at periods, of auroral sub-
storm development. In the midnight-evening sector of the magnetosphere, the
dynamic spectrum of auroral Pi2 has a noisy character, while in midlatitudes
only one dominant period is traceable in the Pi2 spectrum. In the midday sec-
tor of the magnetosphere, the maximum of meridional intensity distribution

of Pi2 pulsations lies at latitudes of statistical plasmapausé projection. In the -

auroral zone, daytime Pi2 pulsations either-are not observed at all or have an
amplitude comparable with midlatitudes. Investigations of Pi2 pulsations us-
ing data from a global network of midlatitude observatories showed that these
pulsations appear almost simultaneously at all stations. and dynamic spectra
exhibit a single dominant period recurring from station to station. It was also
ascertained that in most cases the longitudinal sourse size of midlatitude Pi2
pulsations exceed the source size in the auroral zone. Our studies suggest that
Pi2 pulsations observed in midlatitudes are not the propagation effect from the
source in high latitudes but are caused by the development of a global mode
in the inner magnetosphere during auroral substorms.

DYNAMICS OF TAIL-LIKE CURRENT LAYER CAUSED BY
ANOMALOUS RESISTIVITY

A. V. Runov and M. L. Pudovkin (Institute of Physics, St. Petersburg State
University, St. Petersburg, Russia 198904)
C.-V. Meister (Astrophysical Institute Potsdam, Potsdam 14469, Germany)

A two-dimensional MHD-model of magnetic reconnection in a plasma with dif-
ferent types of microturbulence excited locally at different distances from the
magnetic neutral line is proposed. It is supposed that an anomalous resistiv-
ity pulse with a peak at the magnetic neutral sheet, may be caused by some
current-driven instability, initiates the reconnection process. Additionally, the
lower-hybrid-drift (LHD) instability is generated by the density gradients of
the current layer. It is assumed that the LHD-instability is saturated by cur-
rent relaxation. Then the temporal and spatial evolution of the electromagnetic
field, the plasma density, pressure and convection are numerically found. The
feedback of the temporal changes of the MHD-parameters on the anomalous
resistivity is considered. It is shown that the anomalous resistivity causes in
the current sheet a series of MHD-waves, fast magnetoacoustic compression
and rarefaction waves, as well as slow magnetoacoustic waves.

THE SOLAR WIND FLOW AROUND THE EARTH IN DEPEN-
DENCE ON THE MAGNETOPAUSE BOUNDARY CONDITIONS

A. A. Samsonov and M. 1. Pudovkin
Institute of Physics, St. Petersburg State Umversny, St. Petersburg, Russia

-198904.

The influence of the magnetopause boundary conditions on the solar wind flow
around the magnetosphere and on the magnetosheath parameters is investi-
gated by means of numerical simulation. There is shown that the erosion and
flattening of the magnetopause during the periods of the southward IMF results
in the increase of the magnetic field intensity in the magnetic barrier region.
Electric currents distribution in the magnetic barrier and in the magnetopau:e
is studied.

ON THE WAVE PROPAGATION AND POLARIZATION OF ELF
EMISSIONS OBSERVED BY FREJA AROUND LOCAL PROTON
GYRO-FREQUENCY

O. Santolik (1) and M. Parrot (2)

(1) Faculty of Mathematics and Physics, Charles University, Prague, Czech
Republic, (2) Laboratoire de Physique et Chimie de PEnvironnement, Centre
National de la Recherche Scientifique, Orléans, France.

We investigate the propagation and polarization characteristics of electromag-
netic emissions around the proton gyro-frequency (fy+) in the auroral and
sub-auroral regions. The data of the low-orbiting Freja satellite are examined
using a multicomponent measurement of electric and magnetic field in ELF
range. We confirm previous results on the properties of high-latitude hiss with
a sharp cut-off just below fy+. The waves are down-going and their reflection
at lower altitudes could explain the up-going emissions on both poleward and
equatorward edges of the hiss. The high latitude emissions-below fy+ contain
right-hand circularly polarized waves often propagating parallel to the terres-
trial magnetic field. A statistical study shows that these emissions occur outside
the plasmasphere. mainly at- auroral latitudes. The maximum wave power is
observed before thé local noon, and no events have been detected during the
local night. The analysis shows nearly circular and right-handed polarization
and downward nearly field aligned propagation. An experimental estimation of
phase velocity modulus is in a rough agreement with the cold plasma theory. :
The origin of these emissions could be possibly explained by the tunnelling of
the down-going auroral hiss below the two-ion cut-off frequency. -

PLASMA CONVECTION IN THE NEAR-POLE REGION OF
IONOSPHERE AND THE STRUCTURE OF POLAR CAP

D.Sh. Shirapov, V.M. Mishin, V.D. Urbanovich, and V.V. Mishin
Institute of Solar-Terrestrial Physics, P.O.Box 4026, Irkutsk 664033, Russia.
mishinQ@iszf.irk.ru

It is known that the neat-pole region of ionosphere (diameter about 10 degrees
of latitude) is almost always free of precipitating energetic particles during
both the southward and northward IMF. This paper will show in addition that
the field lines, threading the above-mentioned near-pole region, do not take
part both in the global two-cell plasma convection and in the energy transport
from the solar wind to the magnetosphere, even when the IMF is southward.
This paper proposes a model of the magnetic tail with two essentially different
parts. The external part consists of field lines connected with the southward
IMF which takes them away to a distance L1 where they reconnect and re-
turn (as in the Dungey model). The internal part of the tail consists of field
lines with length L2>L1. which do not take part in the convection caused by .
dayside magnetic merging. Therefore, plasma convection flows round the near-
pole region. This feature of the convection system is equivalent to the existence
of field-aligned currents of zone 3’ observed both in the daytime and in later
hours. The analogy of the proposed model with Cowley-Lockwood's " concept
of zero-flow equilibrium” is discussed. :
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INTERHEMISPHERIC PROPAGATION OF HF WAVES IN THE
MAGNETOSPHERE

D.M. $uli¢ and D.P. Grubor
Geomagnetic Institute, 11306 Grocka, Belgrade, Yugoslavia
esulic@ubbg.etf.bg.ac.yu -

A trough located at low and middle latitude magnetosphere is capable to guide
interhemispheric HF- waves. In this paper ray tracing results on guidence of HF
waves in magnetosphere are presented. HF waves in frequency range from 3 MHz
to 58 MHz can be guided by a trough located at L = 1.214. All these waves were
started at 500 km altitude with initial wave normal directed parallel to geomagnetic
field. As the wave frequency increases it is necessary to reduce the effective width
of the trough. To guide several tens of MHz, a trough has to be modeled with
extremely severe negative electron density gradient. For these frequencies, ray path
excursions from the trough center are very small along the whole path. The angle
between wave normal and the geomagnetic field direction has values | y [<1°% tn
the middle latitude magnetosphere {(summer day model) HF waves from 2 MHz to
10 MHz can be guided by a trough at L = 2.74. The interhemispheric propagation of
higher frequencies from this range is obtained with very severe negative electron
density gradient in a trough. In all these cases wave propagation is parallel to
geomagnetic field direction and refractive index differs for negligible amount from
1. The initial conditions providing magnetospheric guiding emerge from
ionospheric irregularities in assumed N (h) profile.

The Development of the First Substorm on January 10, 1997

B. T Tsurytani G. S. Lakhina, C. M. Ho, J. K. Arballo, R. Sakurai, B. Buti all at
Jet Propulsion Laboratory, California Institute of Technology, Pasadena, CA 91109;
e-mail: btsurutani@;plsp.jpl.nasa.gov)

I. Pickett and D. A. Gurnett (University of Iowa, lowa City, 52242, email:
Pickett@Iowave.physics.uiowa.edu)

R. P. Lepping (GSFC, Code 695.0, Greenbelt, MD 20771)

W. K. Peterson (Lockheed Palo Alto, Palo Alto, CA 94304)

G. Rostoker (University of Alberta, Edmonton, Alberta, Canada T6G 251)

The interplanewy high-speed stream measured by WIND and the resultant first
substorm is studied using Polar UV images. A 47 minute interval of relatively
lntense southward directed fields (4 to 8 nT) is identified sunward of the
interp y shock and d d of the magnetic cloud. M
h of the IMF serves to only transfer solar wind
- energy to the mugnetosphere No substorm expanslon phase occurs dunng the
interval. The substorm onset occurs a good 20-30 minutes after passage and is not
related to either northward or southward IMF turnings. This substorm example
clearly illustrates that this energy release event was a result of a loading-unloading
process and was not directly driven. There was a UV auroral latitude discontinuity
at local midnight during the loop event. Both a sun-earth aligned (theta) aurora and
an auroral pseudo-breakup were coll d with the latitudinal discontinuity. The
aurora developed into a horseshoe shape (an oval with a lack of emission in the noon
sector) during the By event. With increasing time, the dawnside aurora became
much brighter than that on the duskside. Dawnside PCBL broadband waves and ion
fluxes were well correlated. This locally accelerated ion population could serve as
the seed population for the later magnetic storm ring-current.

A LONG TERM PHYSICAL MODEL FOR HIGH ENERGY LOW
ALTITUDE PROTONS

A. Vacaresse (1), D. Boscher (1) and S. Bourdarie (1)

(1) ONERA-CERT/DESP, 2 Av. Edouard Belin, BP40235, 31055 Toulouse
cedex 04 , France.

Atgelique.Vacaresse@onecert.fx/Fax: (33] 5 62 25 25 69

The physical proton model SALAMMBO 2D developped by the ONERA-CERT
SPatial Environment Department simulate a radiation belt state in the equa-
torial plane for known magnetospheric conditions.

Starting from a stationary state of the magnetosphere, we want to reproduce
the long term influence of the solar cycle on high energy proton fluxes us-
ing the 10.7cm solar flux variability. This solar activity interferes especially
at low altitudes in source processes throught the CRAND phenomena, and
also in loss processes throught thermosphere density variations. Compared with
TIROS/NOAA satellites high energy protons measurements from 1976 to 1996,
results are quite satisfying. More than following correctly solar cycle variations
observed in proton fluxes intensities, the code shows the effects of magnetic field
secular variation, so the possibility to reproduce temporal variation of South
Atlantic Anomaly position for different low altitude orbits. On the other hand.
using the MSFC estimated 10.7cm solar flux. this model is capable to make
predictions for cycles 23 and beginning of 24.

C 858

LINEAR CORRELATIONS BETWEEN THE GLOBAL GEOMA-
GNETIC INDEX KP, CRRES IN FLIGHT MEASUREMENTS,
AND SALAMMBO 2D PROTON CODE RESULTS

A. Vacaresse (1), D. Boscher (1), 5. Bourdarie (1), A. Korth (2) and R.
Friedel (3)

(1) ONERA-CERT/DESP, 2 Av. Edouard Belin, BP4025. 31055 Toulouse
cedex 04 , France, (2) Max-Planck-Institut fiir Aeronomie, Max-Planck-Str.
2, D-37191 Katlenburg-Lindau, Germany, (3) Los Alamos Laboratory, .\IS 2,
Mail Stop D-436, Los Alamos, NM 87345, USA.
Angelique.VacaresseQonecert.fr/Fax: [33] 5 62 25 25 69

ONERA-CERT SPatial Environment Department has developped a physical
simulation of the radiation belts dynamics for known magnetospheric conditions
called the SALAMMBO codes. Part of the problem now is concentrated on a
good description of the occurence of these magnetospheric conditions taking
into account solar and magnetic variability.

Because of several practical and scientific reasons, that we \nll state about, we
have payed a particular attention to the global geomagunetic index Kp throught
a series of linear correlations with CRRES in flight measurements of protons
fluxes in order to find a possible easy description of storm phenomena.

In the other hand, linear correlations between CRRES low energy proton fluxes
measurements and SALAMMBO 2D results have been made in order to validate
the code and to understand the way of influence of the Kp index that is used
as an entry in this numerical code.

VIEWING THE DIPOLARIZATION REGION DURING SUB-
STORM ONSET

L. I. Vagina and B. A. Sergeev
Institute of Physics, St. Petersburg State University, St. Petersburg. Russia
193904.

Using magnetospheric sounding method and method of midlatitude magne-
togram inversion we showed that the dipolarization region in the magnetotail
can be seen near the ionosphere by observing pitch-angle distributions of ener-
getic particles at low altitude spacecraft. We studied the temporal and spatial
evolution of boundaries of this region and estimated the region and boundary
dimensions during substorm onset for 20 events. The results are analyzed in
termss of the impulsive magnetotail reconnection concept.

CIR RELATED SUBSTORM ACTIVITY OBSERVED IN THE
DISTANT TAIL

B. Wilken (1), Q.-G. Zong (1), T.Doke (2), S.Kokubun (3),
T.Mukai,T.Yamamoto (4), G.D.Reeves (5) and S. Ullaland (6)

(1) Max-Planc Institut fuer Aeronomie, D-37191 Katlenburg-Lindau,Germany,

.~ {2) Advanced Research Center for Science and Engineering, Waseda Uni-

versity,Tokyo, Japan, (3) Department of Physics, Nagoya, Japan, (4) ISAS,
Sagamihara,Japan, (5) Los Alamos National Laboratory, NM, USA, (6) UOB
Norway.

wilken@linmpi.mpg.de/Fax: [49) 5556 979 139

The passage of coratating interaction regions (CIR) caused quiet regularly pe-
riods of 10 or more days with enhanced allthough moderate magnetospheric
activity. During such intervals GEOTAIL observed energetic particles in the
distant tail (at about 200 RE). Manifestation of substorm signatures both in
the dawn/dusk magnetosheath and in the central part of the tail are discussed.
Significant compositional changes (relative helium and oxygen content) are ob-
served in the course of substorms.



Nonlinear Mechanism of Electromagnetic Radiation in the Magnetized Plasma.

A K Yukhimuk, (E-Mail: yukhimuk@ mao.kiev.ua);V A Yukhimuk ;V N Fedun
(fedun@astrophys.ups.kiev.ua); O G Falko.

The satellite EXOS-D [1] observations show that most stability modes in the
magnetosphere of the Earth in the region high frequency (w<wg, - electron cyclotron
frequency) is the upper hybrid wave. In the [2] after analysis of the satellite
observations ware found the electromagnetic waves with frequencies order upper
hybrid waves (UHW) in the same region of the magnetosphere. Presence of the
different wave modes in the emission region suggests us that the nonlinear decay
processes may take place in this region. The decay of the UHW on the
electromagnetic wave which propagate along (across) of the extemnal magnetic field

and kinetic Alfven wave (KAW) studied in this paper. Two-fluid

magnetohydrodynamics is used for the description of the waves nonlinear parametric
interaction. The nonlinear dispersion equation is found. We found also the instability
growth rate y and characteristic time t. In general, the characteristic time in case
decay UHW on the left polarized electromagnetic wave and KAW much less of the
characteristic time in case decay UHW on the ordinary electromagnetic wave and
KAW. Consequently, after decay of the UHW more effective stimulate the left
polarized electromagnetic wave. Our results used for explain of the low frequencies
electromagnetic radiation in the magnetosphere of the Earth [2].

{1} H.Oya, A Morioka, K. Kobayashi et al. J. Geomag. Geoelectr. 1990, Vol. 42,
N4,P.411.

[2] D.Gurnett,R.Shaw.J. Geophys.Res. 1973, Vol.78A, N34, P.8136
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. STUDY OF HELIUM ABUNDANCE IN LOW-SPEED SOLAR
WIND STREAMS ON THE BASIS OF PROGNOZ 7 AND 8 DATA

0. G. Badalyan (1), T. E. Valchuk (1), Yu. I. Yermolaev (2} and
M. A. Livshits (1)

(1) IZMIRAN, Troitsk, Moscow region, Russia, (2) Space Research Institute,
Moscow 117810, Russia.

yermolQafed.iki.rssi.ru/Fax: [7] 095 310 7023

Prognoz 7 and 8 measurements of relative helium abundance ng /n, in slow solar
wind at the Earth’s orbit distance are analyzed. The data confirm a result that
nq /n, strongly decreases when satellite crosses a region of the interplanetary
magnetic field polarity change. We extrapolate this region back to the Sun (to
so-called source surface at 2.3 Sun’s radii) with formula for expansion time ¢t =
Ar/v, where r and v are the astronomical unit and minimum solar wind bulk
velocity near IMF polarity changing, respectively, and coefficient A estimated
from measurements is about 1.1. The region of IMF polarity change is connected
with neutral line of global magneic field of the Sun, that is a projection of
symmetry plane of low latitude streamer.

LARGE-SCALE ANOMALOUS RESISTIVITY CAUSED BY
ELECTROSTATIC ION-CYCLOTRON TURBULENCE IN THE
PLASMA OF THE AURORAL IONOSPHERE

V. E. Zakharov (1) and C.-V. Meister (2)
(1) University of Kaliningrad, Kaliningrad 236041, Russia, (2) Astrophysical
Institute Potsdam, Potsdam 14469, Germany:

The momentum and energy balance of the plasma above the auroral iono-
sphere is numerically investigated, assuming an excitation of electrostatic ion-
cyclotron (EIC) waves, and taking the magnetospheric convection and the ther-
mal fluxes of the plasma into account. It is shown that the anomalous resistivity
of the turbulent plasma causes large-scale differences of the electrostatic po-
tential along the magnetic field lines. The potential differences then provide
the heating and acceleration of the thermal and energetic auroral plasma. It
is found that in the quasi-steady state, electrostatic ion-cyclotron turbulence
may cause differences of the electric potential of 1-10 KeV at altitudes of
500 < h < 10000 km above the Earth’s surface. In the turbulent region, the
ratio between the electron and proton temperatures strongly depends on the
value of the model parameter C = AV /®, where AV, is the electric poten-
tial across the magnetic field, and @ is the magnetic flux in the turbulent flux
tube. For small values of C, the heating rate of the electrons is larger than the
heating of the protons. This may result into an excitation of the ion-acoustic
instability. For larger values of C, on the contrary, the heating of the protons is
larger than the heating of the electrons. In this case, the weak thermal proton
conductivity cannot prevent the increase of the proton temperature. and the
EIC turbulence may be damped.

SOLAR WIND INTERACTION WITH THE PHOBOS GAS
TORUS: PHOBOS EVENTS

K. Baumgirtel (1), K. Sauer (2), E. Dubmm (2), V. Tarrasov
(3), M. Dougherty (4)

(1) AIP Potsdam, (2) MPAe Katlenburg-Lmdau, 3) LCISR
Lviv, Ukraine, (4) Imperial College, London, UK
kbaumgaertel@aip.de

Following recent simulations of the Phobos dust belt formation (Krivov
and Hamilton, 1997) the effective dust-induced charge density when is
estimated is too small to account for the significant solar wind (sw)
plasma and magnetic field perturbations observed by the Phobos-2
spacecraft in 1989 near the crossings of the Phobos orbit. In this
contribution the comet-like sw interaction with the Phobos neutral gas
torus is re-investigated in a two-ion plasma model in which the newly
created ions are treated as unmagnetized, forming a beam (not a ring
beam) in the sw frame. A linear instability analysis based on both a cold
fluid and a kinetic approach shows that low-frequency electromagnetic
ion beam waves may aquire high growth rates and provide a likely
mechanism to cause the observed events.

COMETARY PLASMA TAILS AS PROBES OF LATITUDINAL
STRUCTURE IN THE SOLAR WIND

1. Brandt, C.C. Petersen, M. Snow, Y. Yi, and the Ulysses Comet Watch
Laboratory for Atmospheric and Space Physics, University of Colorado, Boulder
brandt@lyme colorado.edu

The in situ measurements by the Ulysses spacecraft clearly show the demarcation
of the solar wind into equatorial and polar regions. The Ulysses Comet Watch was
organized as part of an Interdisciplinary Science program to explore cometary prop-
erties as latitudinal solar-wind probes. Three comets with high inclination (i) ap-
peared recently which made this study possible: de Vico (C/122P) in 1995,
i=85.4°; Hyakutake (C/1996 B2) in 1996, i=124.9°; Hale-Bopp (C/1995 O1) in
1997, i=89.4°. Monitoring these comets as they traversed the heliosphere revealed
the following behavior: (1) The appearance of the plasma tail in the polar region is
relatively undisturbed as expected from a steady solar wind. The appearance in the
equatorial region is disturbed as expected from a region with large variations in so-
lar wind properties; (2) Disconnection events (DEs) occur only in the equatorial re-
gion where comets pierce the hehosphcnc current sheet (HCS); (3) Solar-wind
speeds as determined from the position angle of the plasma tail are consistent with
average values of 750 km/sec for the polar region and 450 km/sec for the equatorial
region. We note that there may be an anomalous orientation for comet Hale-Bopp
at the highest latitudes. These results show that the properties of the different re- :
gions are clearly reflected in comets. Thus, the plasma tails of comets can be used
to map the heliosphere in the future.
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Interplanetary Scintillation measurements of the Solar
Wind during Whele Sun Month

AR. Breen

Moax-Planck Institut fiir Aeronomie, Katlenburg-Lindau, Germany,
EU. :

C.A. Varley, P.J.S. Williams

University of Wales, Aberystwyth, Wales, E.U.

A. Lecinski )

High Altitude Observatory, Boulder, Colorado, U1.8.A.

B. Thompson .

Godard Space Ilight Centre, Greenbelt, Marylond, U.S.A.
W.A. Coles

University of California, San Diego, California, 11.8.4.

The EISCAT facility was used to make more than 140 observations of
solar wind velocity during the Whole Sun Month in August-September
1996,  when co-ordinated measurements from  ground-based
observatories and instruments aboard the SOHO, Wind and Ulysses
P ft provided a prehensive set of s covering a
full solar rotation. The EISCAT IPS measurements are of great
importance as they provide a direct -estimate of solar wind velocity
between 15 and 100 solar radii (R). and so form an essential link
between coronal observations and in-situ measurements at 1 AU (215
R) and beyond.

Tn this paper we discuss IPS observations of the solar wind above a
larye low-fatitude coronal hole (the "Elephant's xl‘nmk") and discuss
their relationship with coronal features and structures detected by in-
situ measurements at | AU and beyond.

Acceleration of the Solar Wind: Measurements of
irregularity velocities and mode! results

AR. Breen, J.F. McKenzie
Max:Planck Institut fiir Aer
EU.

P.J. Moran, C.A. Varley, P.J.S. Williams

University of Wales, Aberystyth, Wales, E.U.

C. DeForest '

Goddard Space Flight Centre, Greenhelt, Marylund, U.S.A.

je, Katlenburg-Lindan, Germany,

Observations of the fast, high latitude solar wind “have shown that
acceleration of the fast wind is complete by 10 solar radii (R), while
measusements from the LASCO instrument on SOHO have suggested
that the acceleration may take place inside 5 R.
A series of observations were made in September 1997 using EISCAT
and the C2 and C3 coronagraphs aboard SOHO to measure the solar
wind velocity profile from 3 R out to beyond 30 R. The overlapping
fields of view of the instruments allowed direct comparisons to be
- made between 1PS and optical estimations of flow velocity.
In this paper we present the results of these observations and discuss
" the constraints they put on models of solar wind acceleration, in
particular the latest version of the Lindau-Warsaw mode! of fast wind
acceleration. )

ON THE APPLICABILITY OF FLUID-MECHANICS AP-
PROACH IN THE MODELLING OF INTERSTELLAR HYDRO-
GEN GAS WITHIN THE HELIOSPHERE

Maciej Bzowski (1), Hans J. Fahr {2) and Daniel Ruciriski (3)

(1) Space Research Centre of the Polish Academy of Sciences, Bartycka 18 A,
00-716 Warsaw, Poland, (2) Institut fiir Astrophysik und Extraterrestrische
Forschung der Universitat Bonn, Auf dem Hiigel 71, D53121, Bonn, Germany,
(3) Space Research Centre of the Polish Academy of Sciences, Bartycka 18 A.
00-716 Warsaw, Poland.

It has been clearly seen for decades now that interstéllar neutra! gases en-
ter the inner heliosphere where they are subject to many ionizing processes.
As reflected by large mean free paths both for elastic and charge exchange
collisions, the kinetic theory based on the Boltzmann integro-differential equa-
tion is suggested as the natural means of description. To avoid. however, the
highly time-consuming computational efforts connected with a kinetic theory,
attempts have recently been made to describe the neutral heliospheric gas as a
hydrodynamic fluid with density, bulk flow, and scalar temperature as proper-
ties. Higher velocity moments of the neutral fluid are neglected. We shall show
" how the validity of this approach can be checked and determine a critical region
around the sun inside of which this approach is invalidated.
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PHYSICAL PHENOMENA DETERMINING INTERSTELLAR
HYDROGEN DISTRIBUTION IN THE INNER HELIOSPHERE

Maciej Bzowski (1), Daniel Ruciriski (1) and Vlad Izmodenov (2)

(1) Space Research Centre of the Polish Academy of Sciences, Bartycka 18 A,
00-716 Warsaw, Poland, (2) Institut for Problems in Mechanics RAS Prospect
Vernadskogo 101, 117526 Moscow, Russia.

Various physical phenomena affecting the distribution of density, velocity and
temperature of the interstellar hydrogen gas in the inner heliosphere will be
analysed. The role of the heliospheric interface. which seems to rarefy, slow
down and heat the inflowing interstellar gas, will be discussed. The influence
of solar cycle effects on the distribution taking into account the actual data
on charge exchange, photoionisation and radiation pressure will be presented.
The critical importance of accurate modelling of the ionisation rate and the
radiation pressure, including the konwledge of the flux ar central part of the
solar Lyman-« line profile, will bé stressed. It seems that uncertainties in the
knowledge of the ionisation rate and radiation pressure due to calibration dis-
crepancies between spaceborbne instruments adversely affect the quality of
interplanetary hydrogen modelling to the extent comparable or higher than
deficiencies of the mathematical models used.

ANALYSIS OF A ®HE RICH SOLAR ENERGETIC PARTICLE
EVENT OBSERVED WITH ACE/SEPICA AND SOHO/HSTOF

A.T. Bogdanov (1), E. Mébius (2), M. Hilchenbach (3), B. Klecker (1), D. Hov-
estadt (1), L.M. Kistler (2), M.A. Popecki (2), E.J. Lund (2), D. Heirtzler (2),
A.B. Galvin (2), P. Bochsler (4), H. Gruenwaldt (3), F.M. Ipavich (5) and F.
Gliem (6}

(1) Max-Planck-Institut fiir extraterrestrische Physik, D-85740 Garching, Ger-
many, (2) Space Science Center, University of New Hampshire, Durham, NH
03324, USA, (3) Max-Planck-Institut fiir Aeronomie, D-37189 Katlenburg-
Lindau, Germany, (4) Physikalisches Institut, Universitat Bern, Sidlerstr. 5,
CH-3012 Bern, Switzerland, (5) Dept. of Physics and Astronomy, Univer-
sity of Maryland, College Park, MD 20742, USA, (6) Institut fiir Datenver-
arbeitungsanlagen, Technische Universitt, D-38023 Braunschweig, Germany.
We present new results on the energy dependence of the 3He/*He ratio in
impulsive solar energetic particle events (SEP) from observations of the 1997
September 19-21 SEP event carried out simultaneously by two instruments
with complementary energy ranges, the Solar Energetic Particle lonic Charge
Analyzer (SEPICA) on ACE and the time-of-flight mass spectrometer HSTOF
on SOHO. The two instruments have a combined energy range from ~ 0.1 to
3.5 MeV/nuc. We observe a strong increase of the 3He/*He ratio with energy,
starting with < 0.1 at the lower end and reaching = 1 at the upper end. This is
in agreement with previous ISEE observations and extends their energy range
to lower values. We discuss the observed energy distribution within the context
of models for the selection and acceleration mechanisms in compact flares.

FLOW SHEAR AND MAGNETIC FIELD ORIENTATION
AT SOLAR WIND DIRECTIONAL DISCONTINUITIES:
WIND OBSERVATIONS

J. De Keyser (1). M. Roth (1) and A. Séding (2)
(1) Belgian Institute for Space Aeronomy, Brussels, Belgium, (2) Uni-
versitit zu Kéln, Germany

We examine the relation between the magnetic field and flow changes
across directional discontinuities (DDs) in slow and fast solar wind

- streams at 1 AU as observed by WIND. The magnetic field rotation

sense in the fast wind is that predicted by the MHD theory of rota-
tional discontinuities (RDs). although there are significant deviations
from the theory. DDs with small normal component can be regarded as
tangential discontinuities (TDs); in the context of a kinetic TD model
the observations are found to imply that the length scale over which the
proton velocity distribution changes at the TD can be both smaller or
larger than that of the electron distribution, a finding that constrains
TD formation theories. Flow shear effects appear to be less important
in slow wind DDs.



ANALYSIS OF TRANSPORT CONDITIONS OF ENERGETIC
HELIOSPHERIC ELECTRONS (WIND AND GEOTAIL DATA)

P.A. Chaizy (1), L.J. Lanzerotti (2), R.P. Lepp{ng (3), S.K. Kokubun (4).
R.P. Lin (5). J.M. Bosqued (6), T.R. Sandetson (7) and T. Yamamoto (8)

(1) RAL, DIDCOT, OX11 0QX, UK, (2) Bell Lab.,Murray Hill, NJ 07974,
USA, (3) NASA/GSFC/LEP,Greenbelt, MD 20771, USA, (4) Nagoya Uni-
versity/STEL Toyokawa, Aichi 442, Japan, (5) UCB/SSL, CA 94720. USA.
(6) CNRS/CESR, 31028 Toulouse Cedex, France, (7) ESA/ESTEC/SSD, 2200
AG Noordivijk, NL, (8) ISAS, Japan.

It is difficult to differentiate spatial from temporal variations of plasma phe-
nomena with only one spacecraft - except in special cases e.g. abrupt changes-at
the other parameters (magnetic field, ions, solar wind parameters etc...). The
WIND and GEOTAIL spacecraft are particularly interesting for such analysis.
When the WIND spacecraft is at the Lagrangian point, it is separated from the
"near-Earth GEOTAIL spacecraft by aboiit 10° kin (but a comparison is only
valid when the latter is in the solar wind). On the 09 July 1996 both space-
craft measured, simultaneously, a classical diffusive energetic (> 30 keV’) solar
electron event. However, it took about 15 minutes and 2 hours, respectively
at GEOTAIL and WIND, for the flux to reach its maximum; both maxima
had comparable intensity values. This suggests that the two basic processes
accounting for the flux profiles of solar energetic electrons at a given distance
from the Sun, namely the injection and transport conditions, are very likely to
be time or spatial dependent.

PARTICLE ACCELERATION EFFICIENCY AND MHD CHAR-
ACTERISTICS OF CIR RELATED-SHOCKS

H.-T. Claflen (1), G. Mann (1) and E. Keppler (2)

‘(1) Astrophysikalisches Institut Potsdam, An der Sternwarte 16, Potsdam,
© D-14482 Germany, (2) Max-Planck-Institut fiir Aeronomie, Postfach 20,
Katlenburg-Lindau, D-37191 Germany.

During its southbound journey the Ulysses spacecraft had several encounters
with so-called corotating interaction regions (CIRs) which build up due to the
interaction of fast and slow solar wind streams. We analyse the forward and
the reverse shocks marking off the 18 CIR encounters between July 1992 and
* December 1993. Our investigations look for a correlation between the particle
acceleration efficiency expressed by the particle flux measured at the time of
shock crossing and the MHD characteristics of the shocks; i.e., Alfven-Mach
number (M), density and magnetic field compression ratios (rx, rg). and the
angle between shock normal and upstream magnetic field (#5,). The results
of this analysis show that the highest fluxes of 300 keV electrons and 1 MeV
protons are observed when the conditions M4 > 2.5 and 50° < 0 < 75° are
simultaneously fulfilled by the shocks. These investigations are supplemented by
a computation of the first critical Alfven-Mach number for typical parameters
of CIR related shocks.

3D MHD SIMULATION OF CORONAL MASS EJECTIONS

Clinton P.T. Groth (1), Tamas I. Gombosi (1), Darren L. DeZeeuw (1}. Hal
G. Marshall (1), Kenneth G. Powell (2) and Quentin F. Stout (3)

(1) Space Physics Research Laboratory, The University of Michigan, Ann Ar-
bor, MI 48109, (2) Department of Aerospace Engineering. The University of
Michigan, Ann Arbor, MI 48109, (3) Department of Electrical Engineering and
Computer Science, The University of Michigan, Ann Arbor, MI 48109.
tamas@umich.edu/Fax: (734)-647-3083

A parallel adaptive mesh refinement (AMR) code for ideal magnetohydrody-
namics (MHD) is used to investigate the generation, structure, and evolution
of pressure-driven coronal mass ejections (CMEs) from the inner solar corona
at 1 Rs out into inter-planetary space to distances exceeding 1 AU. The nu-
‘merical algorithm is based on a MUSCL-type upwind finite-volume scheme and
8-wave Riemann solver flux function and a new massively parallel implementa-
tion of the method has been developed for a Cray T3E parallel computer having
512 processors. The pressure-driven CMEs are generated in inner solar corona.
which is assumed to be a large rotating reservoir of hot magnetized plasma
with an embedded multipole magnetic field. The results of the computations.
including predicted changes in solar magnetic field and solar wind plasma flow
properties produced by CME evolution, will be described.

THE ORIGIN OF THE ‘MINIMUM’ AND ‘MAXIMUM’ CORONA.

V. Eselevich
Institute of Solar-Terrestrial Physics, 664033 Irkutsk, P.O.Box 4026 Russia.
esel0isz?.irk.ru/Fax: (395-2) 46 25 57

The analysxs of the some eclipse observations, showed: 1) A limiting case of a
‘maximum’ corona (for example, the eclipse of February 16, 1980) is observed
in the events where the planes of portions of the streamer belt (or chain),
wich follows a meridian, lie near the picture plane on both limbs, E and W'
simultaneously. 2) A limiting case of a ‘minimum’ ¢orona occurs when the
plane of the streamer belt (or chain) is perpendicular to the picture plane on
both limbs simultaneously. The angle &, of inclination of the streamer to the
equator is determined by the latitude ©, at which the portion of the belt under
consideration is located. In the phase of minimum 6, = 0° (the eclipse of
March 9, 1997), near maximum activity can reach £(50° — 70°) (the eclipse of
July 11, 1991).

"ON THE STRUCTURE OF STREAMER BELTS.

V. Eselevnch
Institute of Solar-Terrestrial Physics, 664033 Irkutsk, P.O.Box 4026, Russia.
eselQiszt.irk.ru/Fax: (395-2) 46 25 57

In an attémpt to separate the temporal and spatial variations in polanzatlon
bnghtness (plasma density) along the coronal streamer belt; a study is made of
the parts of the belt which are longitudenally aligned with the west or east limb
of the Sun. It is shown that the brightness distribution along streamer belts is
inhomogeneous with relative brightess variations ~ 1.1 — 2.0. Streamer belts
consist of a sequence of coronal rays (streamers), each of which at distances
R > 3R, from the solar center has a cross-section with a typical angular size
of & 10° = 70° along the belt and = 10° — 30° across the. belt with neighbouring
rays separated by L = 10° — 70°. Examples from CR 1591 and CR 1592 show
that, in the absence of CME influence, the distribution of streamer rays along
the streamer belt can be stable for nearly two complete Carrington rotations.

'OBSERVATION OF SOLAR ‘AND GEOCORONAL LY-a

H.J. Fahr, G. Lay and H.U. Nass
Institut fiir Astrophysik und Extraterrestrische Forschung, Auf dem Hiigel 71,
D-53121 Bonn. )

On August 11, 1997 at 18.18 UT the payload GEOSOLLY was launched on
board a BLACK BRANT IX rocket from White Sands Missile Range/USA and
reached an apogee of about 330 km. The experiment GEOSOLLY consisted of
a hydrogen cell containing molecular hydrogen at low pressure and was sealed

by magnesium fluoride windows. A hot filament dissociated the molecules into-
hydrogen atoms, thus changing the absorption features of the cell on purpose.

By measuring the scattered Ly-o photons with a sideways mounted detector,

the core region of the Ly-a line could be studied. Another detector, positioned

along the optical axis at the rear of the instrument, simultaneously measured

the total intensity of the incident photons near 121.6 nm. By applying a switch-

able mirror in front of the cell both solar and geocoronal Ly-a fluxes could be

examined. Results of the rocket flight will be presented and discussed.

C 861




~ EXTREME-ULTRAVIOLET DIAGNOSTICS OF PICK-UP IONS
- IN REGIONS CLOSE TO THE SOLAR CORONA.

H.~J. Fahr, H. Fichtner and H. Scherer
Institut fir Astrophysik und Extraterrestrische Forschung, Auf dem Hiigel 71,
D-53121 Bonn.

Recent investigations of pick-up ion data obtained with the AMPTE and
Ulysses spacecraft resulted in the discovery that, in contrast to previous ex-
pectation, pick-up ion velocity distribution can be anisotropic. Such anisotropy
implies a smaller efficiency of pitch-angle scattering than usually assumed and
translates into a larger scattering mean free paths than previously attributed
" “to these particles. We demonstrate that existing and upcoming in-situ observa-
" tions can be supplemented with Earth-bound observations of ultra-violet res-
_ onance glow of pick-up ions in vicinity of the sun. The proposed observations,
in combination with a theory of ions being picked-up by the heliospheric mag-
netic field close to the sun will not only allow us to obtain information about
the anisotropy of the pick-up ion velocity distributions, but also to deepen our
understanding of the physics of the accelerated solar wind and of pick-up ions
“in this innermost region of the heliosphere not yet well explored.

PHASE SPACE DIFFUSION AND ANISOTROPIC PICK-UP ION
DISTRIBUTIONS IN THE SOLAR WIND.

H.-J. Fahr (1) and S.V. Chalov (2)

(1) Institut fiir Astrophysik und Extraterrestrische Forschung, ‘Auf dem Hiigel
71, D-53121 Bonn, (2) Institute for Problems in Mechanics of the Russian
Academy of Sciences Prospect Vernadskogo, 101, 117526 Moscow, Russia.

Pick-up ions are produced all over the heliosphere by ionization of neutral inter-
stellar atoms. Over the last decade it was generally expected that after pick-up
‘these ions are quickly isotropized in velocity space by strong pitch-angle scat-
tering, though not assimilating to the thermodynamic state of solar wind ions.
Recent studies of pick-up ion data obtained with AMPTE and ULYSSES have.
however, revealed that during extended time periods substantially anisotropic
distributions prevail. For a better understanding of the evolutionary fate of
pick-up ions in phase space we present a pick-up ion injection study taking into
account pitch-angle scattering, adiabatic cooling, drifts and energy diffusion.
For an injection at 1 AU the resulting distribution function stays substantially
anisotropic up to a distance of ~ 6 AU, unless strong isotropic turbulence lev-
els of nondissipative spectra are considered. The bulk velocity of pick-up ions
within this distance range turns out to be substantially smaller than the solar
wind velocity. Pick-up ions are strongly spread out from that plasma parcel
into which they were originally injected. Derivations of interstellar gas param-
eters from pick-up ion flux data thus have to be carried out with caution. As a
consequence the location of the LISM helium cone axis and the LISM helium
temperature are faked in the associated He* pick-up ion flux pattern.

ON CHARACTERISTICS OF THE HELIOSPHERIC PLASMA SHEET

AT MINIMUM SOLAR ACTIVITY

V.G. Fainshtein
Institute of Solar-Terrestrial Physics, 664033 Irkutsk, P.O.Box 4026, Russia.

_vfain@iszf.irk.ru/Fax: (395-2) 46 25 57

A technique is proposed for estimating the form and position of the boundary
of extended horizontal parts of the heliospheric plasma sheet which separates
this sheet from high speed solar wind streams from coronal holes. It is shown
that the thicknes sof such portions of the HPS varies in different HPS in the
range 6-47 degrees. Within the extended part of the HPS under consideration,
its thickness can vary by a factor of 2-3. It is found that the thickness of the
transition layer between extended parts of the HPS and solar wind streams
from a coronal hole does not exceed 6 degrees. Solar wind parameter distrbu-
tions have been obtained at R = 1AU across the horizontal parts of the HPS
- undisturbed by the interaction with fast streams from coronal holes. It is found
that the plasma flow velocity and the ion temperature both decrease from the
HPS center to the periphery. The density and the magnetic field change little
across the HPS.
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COROTATING INTERACTION REGIONS: MAGNETIC FIELD
BEHAVIOUR IN THE VICINITY OF STREAM INTERFACES AND
HELIOSPHERIC CURRENT SHEET CROSSINGS

R.J. Forsyth (1), R.F. Wimmer-Schweingruber (2)

(1) The Blackett Laboratory, Imperia! College, London SW7 2BZ, UK,
(2) Physikalisches Institut, University of Bern, Switzerland
r.forsyth@ic.ac.uk/Fax: +44-171-594-7772

During 1992 and 1993 the Ulysses spacecraft observed a long sequence of Corotating
Interaction Regions (CIRs) produced by the interaction of high speed solar wind from
the south polar coronat hole with slow speed wind from the near equatorial streamer
belt. Stream interfaces in the CIRs separate the plasmas that originated in low speed
solar wind and high speed solar wind at their source in the corona, while the
heliospheric cutrent sheet (HCS) separates magnetic fields of opposite polarity. In this
paper we examine and classify the behaviour of the magnetic field in the vicinity of
the HCS crossings and the stream interfaces during the above sequence of CIRs. A
variety of HCS crossing signatures are found, some a clean discontinuity between the
opposite polarities, others where the crossing is replaced by an apparent flux rope like
signature. In some, but not all, cases we find clear magnetic field discontinuities also
at the stream interface, although often these don't appear very different from other
discontinuities elsewhere in the CIR. The results of this study are of importance-in
understanding which features within CIRs play a role in the modulation of energetic
particle signatures.

RECENT HELIOSPHERIC MAGNETIC FIELD OBSERVATIONS AS
ULYSSES APPROACHES APHELION

R.J. Forsyth (1), A. Balogh (1), E.J. Smith (2) and B.T. Tsurutani (2)

(1) The Blackett Laboratory, Imperial College, London SW7 2BZ, UK, (2) Jet
Propulsion Laboratory, Pasadena, CA 91109-8099, USA, r.forsyth@ic.ac.uk/Fax:
+44-171-594-7772

After a highly successful exploration of the polar regions of the heliosphere in 1994
and 1995 during solar minimum activity, the ESA/NASA Ulysses spacecraft is now
once again at near-ecliptic latitudes at a distance from the Sun of about SAU. The
equator was crossed in December 1997 and aphelion is in April 1998. In this paper we
report on the recent results from the magnetic field investigation on Ulysses. The
properties of the heliospheric magnetic field during the second slow latitude scan from
the north pole down to the equator are described, in particular the radial component,
underlying direction and variances of the field. At lower latitudes Ulysses is again
observing heliospheric current sheet crossings and magnetic field compressions
associated with corotating and transient solar wind flows. The pattern of current sheet
crossings is discussed and related to the photospheric ‘and coronal magnetic field
patterns at the Sun. With the recent rise in solar activity, the number of transient
signatures in the field data is increasing. We will report-on any identifications of
specific events with their solar origin and on whether we have been successful at
observing any transient events at Ulysses also seen by near Earth spacecraft, for which
the best opportunity will be the first months of 1998.

TEMPORAL VARIATION AND REDSHIFT OF HE I 584 A IN
SOLAR ACTIVE REGIONS

T. Fredvik and P.Maltby
Institute of Theoretical Astrophysics, University of Oslo. Oslo, Norway.
per.maltby@astro.uio.no/Fax: [47] 22 83 65 05

Based on EUV observations of nine sunspot regions with the Coronal Diagnostic
Spectrometer - CDS on SOHO we have studied spatial distribution, temporal
variation and wavelength shift of the He 1 584 A line. The high spatial cor-
relation between the coronal line Fe xvi 360 A and He 1 584 A poiats to the
coronal radiation as an important contributor to the formation of the He 1 line.
Contribution to the line formation also from another source is suggested by the
following two findings, which may be of value in future time dependent simula-
tions of the He lines. We observe that the He 1 581 A line emission changes in
minutes. significantly faster than the changes observed in the coronal radiation.
The observed relative line-of-sight velocities scatter around a value that moves
systematically towards the red as the peak intensity of the He 1 384 A increases
from low to high values. The significance of the latter finding is supported by
conditional probability calculations.



‘CENTER-TO-LIMB VARIATIONS OF THE CAIl H AND K
LINES IN SUNSPOT UMBRAE

S.A. Grigoryeva and LP. Turova
Institute of Solar-Terrestrial Physics, P.O. Box 4026, Irkutsk, 664033, Russna
turova®iszf.irk.ru

Amongst data on spectra of solar features, of particular interest is information
about the center-to-limb intensity behaviour of Fraunhofer line profiles, espe-
cially in connection with the problem of construction of realistic atmospheric
models. A comparison of theoretical and observed Call H and K line profiles
in sunspot umbrae has been made for different sunspot positions on the so-
lar disk. Four semi-empirical static umbra models were used in calculations:
the SUNSPOT model by Avrett (1981), Staude (1982), Maltby et al. (1986),
and Severino, Gomez, and Caccin (1994). The models suggested by Avrett,
Severino, Gomez, and Caccin, and Maltby et al. reproduce the center-to-limb
evolution of the shape of observed profiles. The best agreement with profile
parameters obtained from observations is given by the Severino, Gomez, and
Caccin’s model.

CORRELATED C* AND O* SOURCE NEAR 0.2 AU

H.Griinwaldt""!, 1. Mann', M.Hilchenbach', P.Bochsler”
1] MPI fiir Aeronomie, D-37191 Katlenburg-Lindau, Germany
{21 University of Bern, CH-3300 Bern, Switzerland

From measurements with CELIAS/CTOF on SOHO, a wide range energy
spectrum could be derived for each C* and O singly charged ions in the
‘golar wind. Despite their peculiar spectral shape they have been
interpreted as a pickup population characterized by their very high
anisotropy. Model fits assuming weak pitch-angle scattering with large
mean-free-paths refer their origin to a position close to 0.2 AU. The actual
value of anisotropy that is included as one of the fit parameters controls-
the resulting abundances, and the resulting drift speeds to an extent this
is discussed in the presentation. As a further result properties of the
source are framed with reference to the correlated modulation of both
species.

A MULTISPECIES MULTIMOMENT MODEL FOR THE'EXPAN-

SION OF THE SOLAR WIND

F. Leblanc and D. Hubert
Observatoire de Paris, 92195 Meudon, France.
daniel.hubert@obspm.fxr/Fax: 33 01 45 07 28 06

A new approach to study the expansion of the solar wind at the level of both
the microscopic and the macroscopic states is presented. This model takes into
account, as a first principle, the far from equilibrium state of the solar wind
characterized by large heat flux in the electron and proton populations. Each
step of the construction will be discussed: convergence properties, closure as-
sumption and non-equilibrium collisional transfer properties. A first application
of this model will be presented.

HIGH-SPEED SOLAR WIND STRUCTURE FROM ULYSSES
RADIO MEASUREMENTS

K. Issautier (1), N. Meyer-Vernet (1), M. Moncuquet (1) and S. Hoang (1)
(1) Observatoire de Paris-Meudon, DESPA, 92195 Meudon, France.
issautier@obspm.fr/Fax: [+33] 1 45 07 28 06

We analyse in-situ measurements of solar wind electron den:lty and thermal
temperature during Ulysses pole to pole fast transit near the 1996 sunspot min-
imum. The data are obtained with the radio receiver of the Unified Radio and
Plasma wave experiment on Ulysses, using the method of quasi-thermal noise
spectroscopy. This technique is based on the analysis of the electrostatic field
spectrum produced by the thermal fluctuations of the ambient particles, which
can be measured at the terminals of an electric antenna. It yields in particular
accurate measurements of electron density and core temperature. Poleward of
40°, we deduce the radial profiles of these parameters in the steady-state fast
solar wind coming from polar coronal holes. We also study the histograms of
both parameters scaled to 1 AU; each distribution outlines a single class of
flow which is well described by a normal distribution contrary to that obtained
at low latitudes where different types of flows interact. Since Ulysses remained
for a long time in the stationary polar solar wind, this gives the opportunity
to measure in situ, for the first time, the spectrum of the electron density
fluctuations at high latitudes.

INTERPLANETARY DISTURBANCES WITH FORWAkD ROTATIONAL
DISCONTINUITIES

K.G.Ivanov and E.P.Romashets

Institute of Terrestrial Magnetism, Ionosphere, and

Radio Wave'Propagation of Russian Academy of Scien-
ces (IZMIRAN), Troitsk, Moscow Region 142092 Russia,
klvanbv’@lzmlran troitsk.ru, FAX: 7-095-334-0124

There are observational evidence in favour of interplanetary disturbances with forward
rotational discontinuities. In this class of disturbances forward rotational
discontinuities arrive to the Earth's orbit many hours before forward shock waves.
These discontinuities switch on the geoeffective north-south Bz component of the
interplanetary magnetic field and can be considered as predictors of forthcoming more
strong interplanetary and geomagnetic disturbances at 1 AU. Solar sources of the
disturbances are sudden disappearing filtaments which interact with the heliospheric
current sheet. These findings will be supported by observational evidence from
historical and on-going solar and hchosphenc mlssxons, such as HELIOS ISEE
PHOBOS. WIND etc.

ESTIMATION OF ELASTIC H — H , H — Ht COLLISION IN-
FLUENCE ON THE INTERSTELLAR ATOM DISTRIBUTION IN
THE HELIOSPHERIC INTERFACE

V. V. Izmodenov (1,2), A. P. Kalinin (1) and Yu. G. Malama (1)

(1) Institute for Problems in Mechanics, 117526, Prospect Vernadskogo 101,
Moscow, Russia, (2) International Space Science Institute, Hallerstrasse 6, 3012
Bern , Switzereland.

izmodQipmnet.ru/Fax: [41] 31 6314897 -

Interstellar atoms cross the interface between the solar wind and the local in-
terstellar cloud (heliospheric interface), and enter the heliosphere. Crossing the
heliospheric interface interstellar atoms interact with the plasma component
through charge exchange. The influence of charge exchange on the plasma pa-
rameters as well as on interstellar atom filtration has been studied extensively.
Now the interest to elastic H — H, H — H* collision influence on the helio-
spheric H atom distribution is growing. Recently, Williams et al.(1997) on the
basis of multi-fluid approach has shown that elastic H —~ H collisions are crucial

to determining the heliospheric H distribution.

In this paper we make estimations of the elastic H~ H, H— H* collisions on the
basis of a kinetic approach. It is shown that multi-fluid approach overestimates
the effect of elastic collision influence.
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INTERSTELLAR ATOM FILTR.ATION IN THE HELIOSPHERIC
INTERFACE: INFERENCES ON THE LIC ELECTRON DENSITY

V. V. Izmodenov (1,2), J. Geiss (2), G. Gloeckler (3), V.B. Baranov (1), R.
Lallement (4) and Yu. G. Malama (1)

(1) Institute for Problems in Mechanics, 117526, Prospect Vernadskogo 101,
Moscow, Russia, (2) International Space Science Institute, Hallerstrasse 6, 3012
Bern , Switzereland, (3) University of Mariland,USA, (4) Service d’Aeronomie
du CNRS, France.

izmod@ipmnet.ru/Fax: [41] 31 6314897

The solar system is moving through the partially ionized local interstellar cloud

" (LIC). The ionized matter of the LIC interacts with the expanding solar wind
forming the heliospheric interface. The neutral component (interstellar atoms)
penetrates through the heliospheric interface into the heliosphere, where it is
measured directly as pick-up ions, atoms, ACR's, ENA’s or indirectly through
resonant scattering of solar Ly- a. When crossing the heliospheric interface, in-
terstellar atoms interact with the plasma component through charge exchange.
This interaction leads to changes of both atom and plasma parameters. Using
a kinetic model of the flow of the interstellar atoms, it is shown in the paper
that the degree of filtration, the témperature and the velocity of the interstel-
lar atom species depend on the interstellar proton number density. Comparing
models computed for different interstellar proton densities with recent SWICS
Ulysses pick up ion measurements, we constrain number densities of protons
and H atoms in the Local Interstellar Cloud.

RAPID INVERSION OF HELIOSEISMIC TIME-DISTANCE DATA.

Jesper Munk Jensen*, Bo Holm Jacobsen* and Jgrgen Christensen-Dalsgaard+
*Department of Earth sciences, Aarhus University.

munk@geoserverl.aau.dk, geofbhj@aau.dk
+ Department of Physics and Astronomy, University of Aarhus and Theoretical
~ Astrophysics Centre, Aarhus. jed@obs.aau.dk

Helioseismology is an area where geophysical methods have found application in
solar physics and enabled investigation of the solar interior. In helioseismology the
traditional approach has been to consider global oscillation modes of the entire sun,
but in the last few years a new approach, called Time-Distance helioseismology, has
‘emerged, where one considers local wave propagation on the sun. It has become
possible to measure the traveltime between two points on the solar surface as a cross
correlation function and thus produce solar seismograms which are very much like
the seismogram considered in ‘terrestrial’ seismology. From these data it is possible
to do a tomographic imaging of local structures in the outer part of the sun.

- We have implemented a Multi-Channel Deconvolution inversion technique which
yields a very rapid inversion. This technique has developed recently within
geophysics for inversion of electromagnetic data. It is based on the Born
approximation and speeds up the inversion by doing most of the calculations in the
Fourier domain. The technique, which has been tested on data obtained from
earthbound observations, will realise its full potential with high volume data sets
from the MDI instrument on the SOHO satellite.

IS CIR ACCELERATION DEPENDENT ON HELIOGRAPHIC
LATITUDE IN THE LIGHT OF ULYSSES DATA ?

.Erhard Keppler )
MPI fiir Aeronomie, D-37191 Katlenburg-Lindau,
Fax: 05556-979-240, E-Mail: keppler@linmpi.mpg.de

CIRs are formed by interacting fast and slow solar wind streams. A
forward (FS) and a reverse (RS) shock forms typically at distances
beyond 2 AU from the Sun. The FS propagates equatorward, the RS
poleward. Both shocks are capable of accelerating ions to MeV/N
energies, the RS being more efficient. Also, electrons are accelerated at
the RS, but in general not at the FS. ULYSSES has encountered on its
pass to the Sun’s south polar region and on its pass from its north polar
region more than 35 increases in the energetic particle fluxes, while it
moved in distance from 5.3 to 2 and back, however, at the same time also
in latitude from 0° to 80° heliolatitude. Therefore it is not possible to
decide whether latitude or radial distance determines the peak flux of the
energetic particles. We compare ULYSSES results with measurements
from PIONEER-10/11 and VOYAGER obtained in the ecliptic plane to
conclude that the efficiency of particle acceleration is largest in 3-5 AU
and not latitude dependent, but becomes dependent on latitude due to
the more complicated structure of the interplanetary magnetic field when
the shocks no longer reach the S/C and particles propagate along the
field towards the Sun.
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CA, SI, AND FE ELEMENTAL ABUNDANCES IN THE SLOW
AND COLD SOLAR WIND DETERMINED FROM THE MASS
INSTRUMENT ON WIND

O.Kern (1), R.F.Wimmer-Schweingruber w,
T. H. Zurbuchen (2) and D.C. Hamilton (3)

(1) Physikalisches Institut, University of Bern, Switzerland, (2) Department of
AOSS, University of Michigan, Ann Arbor, MI 48109, USA, (3) Department of
Physics, University of Maryland, College Park, MD 20742, USA.
olivier.kernCphim.unibe.ch/Fax: {41] 31-631-44-05

Measurement of the chemical elemental abundances in the solar wind is im-
portant for studying processes in the solar wind source region, i.e. the place in
the chromosphere and the corona from where the solar wind flow originates.
We present results of the elemental abundances of Ca, Si and Fe as obtained
with the MASS instrument aboard the WIND spacecraft in periods of slow and
cold solar wind. These elements are of particular interest because they all have
a low first ionization potential (< 10eV). We compare the Ca (FIP: 6.11 V)
abundance with the abundances of Si (FIP: 8.15 V) and Fe (FIP: 7.9 V) in
order to test if Ca exhibits the expected behaviour of the low FIP elements, or
behaves differently as a very low FIP element as has been suggested by other
studies. When possible we also determine the freeze-in temperature of Ca from -
its most abundant charge states i.e. Cal®*, Cal'* and Cal**. These results
will serve as a clue concerning the vertical temperature structure in the corona
and will complement the present results obtained so far from C, O, Si, S, and
Fe.

P.Bochsler (1),

SUPRATHERMAL SOLAR WIND AND PICKUP IONS MEA-
SURED BY THE WIND/SMS-EXPERIMENT NEAR THE LI-
BRATION POINT L1

E. Kirsch (1), U. Mall (1). B. Wilken (1), K. Cierpka (1), A.B. Galvin (2}, G.
Gloeckler (2) and K. Chotoo (2)

(1) Max-Planck-Institut fiir Aeronomie, D-37191 Katlenburg-Lindau, Germany,
{2) University of Maryland. College Park, USA.
kirsch@linax2.dnet.gutg.de/Fax: [49] 5556 979 240

The WIND $/C performs elliptical orbits around the Earth and reaches for
linited time intervals the libration point L1 due to a deflection by the gravita-
tional field of the moon. fons of 0.5 - 225 keV /e can be measured by the SMS
experiment. Tlie masses (I < m < 45 amu), the energy spectra and the an-
gular distribution of such fons will be determined. Our study deals especially
with singly charged pickup ions which result from interstellar neutral atoms
entering the solar system and becoming ionized by the solar UV light as well
as pickup ions released from interplanetary dust particles. The velocity dis-
tribution, angular distribution and charge state of the measured ions helps to
distinguish between ions of solar and magnetospheric origin. The measureiments
are discussed in relation to earlier results of other authors.

REMOTE SENSING OF THE SOLAR WIND BY SWAN/SOHO
LYMAN a MEASUREMENTS

E. Kyrdla (1), T. Summanen, W. Schmidt, T. Makinen (1) and J. L. Bertaux.
R. Lallement, E. Quémerais, J. Costa (2)

(1) Finnish Meteorological Institute, Geophysical Research Division, P.O. Box
503, FIN-00101 Helsinki, Finland, (2) Service d’Aéronomie du CNRS, BP. 3,
91371, Verritres-le-Buisson, France.

Erkki.Kyrola®fmi.fi/Fax: +358-9-19294603

The SWAN instrument on board the SOHO spacecraft has now measured Ly-
man o all sky maps already more than two years. A preliminary investigation
of the maps measured in 1996 showed that the solar wind mass flux seems to
be nearly flat for all solar latitudes outside the equatorial region from —20°
to 20°. In this central region the mass flux shows a prominent increase. This
result is very similar to the one obtained from the Lyman alpha measurements
by the Prognoz satellites in 1976-7 and to the one from in situ measurements
by the Ulysses spacecraft. In this paper we present a more refined estimation
of the solar wind mass flux distribution from SWAN data. We use now lines of
sight only to star void regions in the sky which eliminates the contamination of
results with high UV fluxes from hot stars. In addition to photometric measure-
ments we employ also spectral measurements by SWAN in order to determine
the interstellar gas parameters which leads to a more accurate determination
of the solar wind mass flux distribution.



ULYSSES AND WIND OBSERVATIONS OF THE TRANSIENT
PARTICLE EVENTS IN NOVEMBER 1997 '

D.Lario (1), T.R. Sanderson (1), R.G. Marsden (1), M. Maksxmowc (1), R.J.

Forsyth (2) and A. Balogh (2)
(1) Space Science Department of ESA, ESTEC 2200 AG Noordwijk, The
Nethetlands, (2) Blackett Laboratory, Imperial College, London, UK.

In this presentation we describe the main features of the transient solar ener-
getic particle events observed by the Ulysses and WIND spacectaft during the
first half of November 1997. The sequence of solar activities on November 4
and 6 are identified as the solar origin of the intense particle events measured
at two different locations in the heliosphere. Ulysses was in the ecliptic plane
at 5.3¢ AU from the Sun and at ~100° west in heliolongitude from Earth,
while WIND was near the Earth at 0.99 AU in the same plane. The nature
of the energetic particle transport and of the propagating structures arriving
at the spacecraft locations allows us to explain the differences and similarities
between the particle intensities and plasma observations at WIND and Ulysses
spacecraft.

INTERSECTION OF HELIOSPHERIC CURRENT SHEET WITH

FORWARD SHOCK OF COROTATING INTERACTION REGION

U. Lauth and E. Keppler

Max-Planck-Institut fiir Aeronomie, Max-Planck-Strafie 2, 37191 Katlenburg-
Lindau, Germany.

lauth@linmpi.mpg.de/Fax: [49] 5556 979 240

Heliospheric magnetic field lines can intersect with shock waves. where they
are refracted towards the shock. The heliospheric current sheet (HCS), the
boundary between regions of opposite polarisation of the magnetic field, is
by definition bounded by magnetic field lines. The times of HCS and forward
shock (FS) observations by the Ulysses spacecraft during several successive
solar rotations show a very regular behavior. The conclusion is drawn, that an
FS/HCS intersection structure was present in the heliosphere. In addition, an
attempt is made to identify those energetic particles, which were accelerated
- at the FS and then travelled to Ulysses along the HCS perpendlcular to the
magnetic field.

DIRECT OBSERVATION OF LUNAR PICK-UP IONS
WITH WIND-STICS

U. Mall, E. Kirsch, K. Cierpka, B. Wilken (Max-Planck-Institut
fiir Aeronomie, Max-Planck-Strasse 2, D-37189 Katlenburg-
Lindau)

A. Soeding, F. Neubauer (Institut fiir Geophysik und Meteorologie,
Albertus-Magnus-Platz, D-50923 Kéln)

G. Gloeckler, A. Galvin, S. Chotoo, Umversnty of Maryland College
Park, MD, USA.

Planetary pick-up ions are an ideal diagnostic tool to remote sense
the surface composition of the parent body from which they
originate. We report and discuss the direct observation of heavy
pick-up jons which are detected during several lunar fly-bys with the
Supra-Thermal Ion Composition Spectrometer (STICS) on the
WIND spacecraft. The STICS experiment with an energy/charge
range from 6 to 223 keV/e is in an ideal position to determine the
mass/charge and mass of individual ions therby allowing a direct
identification of the observed ions.

MODELLING OF SUNSPOT EQUILIBRIAE FOR FINITE FLUX
TUBE DIAMETERS

C.-V. Meister (Astrophysical Institute Potsdam’ Potsdam 14469, Germany)
A. V. Runov, M. I. Pudovkin and S. A. Zaitseva (Institute of Physics, St.
Petersburg State University, St. Petersburg, Russia 198904)

V. E. Zakharov (University of Kaliningrad Kaliningrad 236041, Russia)

The dispersion equation of magnetoacoustic-gravity waves in sunspot regions
strongly depends on the gradients of the magnetic field in the magnetohydro-
dynamic equilibrium. Thus, as up to now for sunspot pulsations only models
with infinitesimal thin flux tubes exist, here a sunspot model with finite flux
tube diameter, and attitudinal as well as horizontal magnetic field gradients
is developed. The magnetohydrodynamic equilibrium of circular symmetric H-
spots is numerically studied. Thereby, the amplitude of the magnetic field was -
described by the interpolation formula H(p, z) Ho(z)/(A + p?), where p is
the horizontal distance from the symmetry axis showmg in z-direction. Ho(z)
is the magnetic field on the symmetry axis, which is found using the simple
Schliiter-Temesvéry condition of geometric similarity of magnetic flux distri-
bution.

COSMIC RAY DIFFUSION IN THE STRONG
LARGE-SCALE RANDOM AND REGULAR
MAGNETIC FIELDS

Yu. P. Mel'nikov (Rybinsk State Academy of
Aviation Technology,Pushkin st.53, 152934
Rybinsk, Yaroslavl' Region, Russia)

The nonlinear small-scale collision integral is-
averaged over the larmor rotation of a particle in
regular field with allowance for all cyclotron
harmonics.The kinetic equation with the nonlinear
collision integral is solved in the case of strong
regular magnetic field. The mean free path of a
particle along the regular magnetic field L is found.In-
the case Lo<<R,L is proportional R*R/R¢",where Lo-
correlation length,R- gyroradius in the random
field,Ro-gyroradius in the regular field,n-spectral
index of the correlation function.In the case R<<Lo,
L=a*R, where a-same function of the order 1.

ELECTRON TEMPERATURE IN THE SOLAR WIND FROM KI-
NETIC MODELS ‘

Nicole Meyer-Vernet (1) and Karine Issautier (1)

(1) Département de Recherche Spatiale, CNRS, Observatoire de Paris, 92195
Meudon Cedex, France. .

meyerCobspm. fr/Fax: [33] 1 45 07 28 06

We calculate analytically the radial temperature profile for the solar wind elec-
trons at large heliocentric distances, using a kinetic collisionless model with an
arbitrary electron velocity distribution in the corona. We concentrate on the
total temperature since collisionless models are more adapted to calculate this
temperature than the parallel or perpendicular temperatures separately. The
electron temperature profile has a generic form which is the sum of a term.
decreasing as r~%/3 plus a constant term, with both terms having the same
order of magnitude near r ~ 1 AU. This result is virtually independent on the
particle velocity distributions in the corona. The r~*4/3 term comes from the
electrons trapped in the heliospheric ambipolar electric potential; the constant
term comes from the electrons having enough energy to escape. This calcu-
lation thus predicts a total electron temperature profile which varies roughly
midway between isothermal and adiabatic (isotropic) behavior near 1 AU, as
is generally observed. The electron temperature profile flattens with increasing
heliocentric distance; it also flattens as the exospheric radius decreases and is
thus flatter in the high-speed wind. We compare these results with observations -
made on Ulysses in the polar high-speed wind.
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Interplanetary scintillation measurements "of the large scale
structure of the heliospheric magnetic field using EISCAT.

P.J. Moran (1), AR. Breen (2), W.A. Coles (3) R.A. Fallows (1),
C.A. Varley (1), W.P. Wilkinson (1) and P.J.S. Williams (1),

(1) University of Wales, Aberystwyth, Wales, U.K., (2) Max-Planck
Institute for Aeronomy, Katlenburg-Lindau, Germany. (3) University
of California, San Diego, California, U.S.A.

"Extended observations of - interplanetary scintillation of the signals
from quasars, using two spaced antennas of the EISCAT facility, have
indicated the direction of the baseline between the two antennas at
.which maximum correlation is observed. From this it is possible to
determine the direction of flow of the high latitude solar wind in the
meridional plane at distances from the sun between 20 and 100 solar
radii. In all cases where signal strength is sufficient for this
measurement to be made with sufficient accuracy, the analysis shows
there to be a small but significant non-radial component present.
Owing to the high magnetic Reynolds number of the plasma, the
direction of flow of the solar wind in the meridional plane must also
indicate the direction of the magnetic field averaged over the line-of-
sight of the signals. We present results from our most recent
observations and discuss the possible implications for the large scale
structure of the heliospheric magnetic field.

NONLINEAR FAST MAGNETOHYDRODYNAMIC WAVES
IN SOLAR CORONAL HOLES

R. Oliver (1) .

(1) Departament de Fisica, Universitat de les Illes Balears, E-07071 Palma de
Mallorca, Spain.

dfsroh4€ps.uib.es/Fax: [34] 71 173426

A coronal hole is modeled as a slab of cold plasma threaded by a vertical, uni-
form magnetic field. A periodic driver acting at the coronal base is assumed to
drive the velocity component normal to the equilibrium magnetic field. Previous
works indicate that, in the linear regime, only fast mode perturbations propa-
gate, since Alfvén waves are excluded from the model. However, in this work it
is shown that nonlinear terms in the magnetohydrodynamic (MHD) equations
- give rise to excitation of the velocity component paralle] to the equilibrium B,
with a lower amplitude than the normal component. -
Another consequence of nonlinearities is the generation of higher-frequency
Fourier modes, which can be detected by Fourier analyzing the velocity vari-
ations above the photosphere. The nature of the nonlinear interactions in the
MHD equations determines the frequency of those modes. Thesé interactions
- are quadratic in the case of the parallel component, while they are cubic in the
case of the normal component. Therefore, nonlinearly excited frequencies 2wq.
4iwd, Bwg, ... are present in the parallel velocity, whereas frequencies 3wa, 5wy.
Twd, ... are present in the normal velocity, with wy the driving frequency.

PROPAGATION OF THREE-DIMENSIONAL ALFVEN WAVES
IN THE HIGH SPEED SOLAR WIND: EFFECTS ON THE LYa.
LYS AND O VI LINES OBSERVED BY UVCS/SOHO

S. Orlando (1). R. Ventura (2), G. Peres (3) and D. Spadaro (2)

(1) ESA Solar System Division, Space Science Dept.. ESTEC. Noordwijk, The
Netherlands. {2) Osservatorio Astrofisico di Catania. Catania. Italy. (3) Istitutc
ed Osservatorio Astronomico di Palermo. Palermo, Italy.
orfindo0so.estec.esa.nl/Fax: {31] 71 565 4697

‘We investigate the effects of three-dimensional Alfvén waves propagation in
the solar wind on the Lya. Lyd and O VI (1032 A and 1037 A) lines ‘ob-
served with UVC'S on board SOHO. To this end. we use a detailed model of
solar wind which takes into account relevant physical effects. including grav-
ity stratification, thermal conduction. radiative losses, plasma heating (via a
phenomenological term), and the momentum deposition by a spectrum of non-
WKB Alfvén waves. \We synthesize the emission in Lya. Ly3 and O VI (1032
A and 1087 A) lines considering wind models on a grid of realistic parameter
values,
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UVCS/SOHO OBSERVATIONS OF THE POLAR HIGH SPEED
SOLAR WIND

S. Orlando (1), G. Peres (2). A. Ciaravella (3.4). R. Betta (2), F. Reale (2).
J. Kohl (4). G. Noci (5), S. Fineschi (4). M. Romoli (3). P. Brekke (6). A.
Fludra (7). J.B. Gurman (8). P. Lemaire (9) and U. Schuhle (10)

(1) ESA Solar System Division. Space Science Dept.. ESTEC. Noordwijk. The
Netherlands, (2) Istituto ed Osservatorio Astronomico di Palermo, Palermo.
Ttaly, (3) European Space Agency. ESA/Estec. Noordwijk, The Netherlands.
(4) Harvard-Smithsonian Center for Astrophysics. Cambridge. USA. (5} Uni-
versita di Firenze. Firenze, Italy. (6) Institute of Theoretical Astrophysics.
University of Oslo. Oslo, Norway, (7) Space Science Dept.. Rutherford Ap-
pleton Lab., Chilton. UK, (8) NASA/GSFC, Greenbelt, USA. (9) Institut
d’Astrophysique Spatiale, Unite Mixte CNRS ~ Université Paris. Orsay. France.
(10) MPI fuer Aerononiie. Lindau. Germany.
orlando@so.aestec.esa.nl/Fax: (31] T1 565 4697

e have dedicated a week-long observing campaign with the instruments on
board SOHO to study the north polar coronal hole of the Sun and the wind
originating from it. The scope of this campaign is to set up an observational
scenario describing the conditions of the solar wind from its origin to high
heligcentric distances. To this end we observed simultaneously the inner corona
with EIT, CDS. and SUMER and the outer corona with UVC'S, the latter being
the workhorse of the present project. We present here the first results of the
analysis of the UVC'S observations in the Lya and O VI (1032 A and 1037 A)
lines in the range of heliospheric distance from 1.5 R; to 3.5 R;.

HISTORY OF THE SUN-AS-STAR MAGNETIC FIELD EVOLU-
TION INFERRED FROM DIRECT AND INDIRECT OBSERVA-
TIONS

D. §. Ponyavin
Institute of Physics, University of St.Petersburg, 198904, Russia.
ponyavin@snoopy.phys.spbu.ru

Magnetic field viewed as Star has been observing since 1968. To infer the Sun-
as-Star magnetic field long before the period observed, a restorable technique
was applied to Ha photographs and geomagnetic activity variations available
beginning the last century. For this purpose, synoptic charts of the large-scale
filament distribution have been used to establish close associations between
the Sun-as-star magnetic field just inferred and directly observed. Close corre-
lations found were then used to restore a Sun-as-star magnetic field structure
and evolution in late of 50s and 60s, when the solar magnetic field was never
being observed. Stackplot display of inferred data revealed a large-scale mag-
netic field organization during a course of solar cycle. Patterns in the Sun-as-
star distribution inferred in late of solar cycles 19 and 20 were compared with
those obtained for solar cycles 21 and 22. Long-lived systems in longitude mag-
netic field organization were persisted throughout solar cycles 19-22. A séctor
structure of the solar magnetic field restored in the past was compared also
with Svalgaard interplanetary magnetic field sector structure inferred from ge-
omagnetic field observations. New features in the large-scale organization and
evolution of magnetic field on the Sun were obtained and discussed.

INTERSTELLAR NEUTRAL HYDROGEN VELOCITY AND
TEMPERATURE FROM SWAN/SOHO HYDROGEN CELL
MEASUREMENTS

E. Quémerais (1), J. Costa, R. Lallement, J. L. Bertaux (1) and E. Kyrdla,
W. Schmidt (2)

(1) Service d’Aéronomie du CNRS, BP. 3,91371, Verriéres-le-Buisson, France,
(2) Finnish Meteorological Institute, Geophysical Research, P.O. Box 503, FIN-
00101 Helsinki, Finland.

Eric.Quemerais@aerov.jussieu.fr/Fax: (33] 01 69 20 29 99

The SWAN instrument on board SOHO has measured in all directions, and for
a large number of locations of the spacecraft along its solar orbit, the absorp-
tion by.a Hydrogen cell of the Lyman a interstellar glow. These spectroscopic
measurements have been used to derive the characteristics of the interstellar
hydrogen flow in the inner heliosphere. Conclusions can be drawn on the effect
of the heliospheric interface on the neutral hydrogen, by comparison with the
propetties of the helium flow and those of the local interstellar cloud surround-
ing the Sun.



REMOTE RADIO TRACKING OF CMEs

M. J. Reiner (Hughes STX, Lanham, MD, USA)
M. L. Kaiser, J. Fainberg and R. G. Stone (NASA/GSFC, Greenbelt, MD)

Coronal and interplanetary shocks associated with CMEs often generate type II radio
emissions at hectometric and kilometric wavelengths. Wind and Ulysses have detected
these radio emissions at radio frequencies from 20 kHz to 14 MHz. Such radio
observations provide a means of remotely tracking CMEs from the solar corona, in the
range of the SOHO coronographs, out to 1 AU and beyond. The study of the
interplanétary transport of CMEs is important for predicting the terrestrial impact of
CMEs. It is well known that CMEs with associate shocks are more geoeffective than
those without shocks. Thus CMEs with associated radio emissions are more likely to
be geoeffective than those without radio emissions. We have developed new analysis
techniques that inherently reveal the dynamics of a CME as it propagates through the
interplanetary medium. These techniques permit us to identify the solar origin of a
CME, predict the time of arrival at Earth, determine whether the type II radio

issions occar at the fund: tal and/or harmonic of the plasma frequency upstream
or downstream of the CME driven shock and determine where along the shock front
the emission occurs. - .

SOLAR CYCLE-INDUCED MODULATIONS OF THE INTER-
PLANETARY PICKUP ION FLUXES

Daniel Rucinski and Maciej Bzowski
Space Research Centre of the Polish Academy of Sciences, Bartycka 18 A, 00-
716 Warsaw, Poland.

In the paper we present results of the modelling of the expected solar cycle-
induced modulation of the production rates and the resulting fluxes for sev-
eral most abundant pickup species in the interplanetary space (H*, Het, OF,
Ne+). This modelling is focused mainly on the inner part of the solar system
(R < 3 AU) with special stress on observations performed from 1 AU and
along the Ulysses flight-path. Adopting realistic courses of the variabilities of
the photoionization and charge-exchange rates during the period 1974-1994 for
different neutral interstellar species, we model the time-variations of their dis-

tribution in the inner heliosphere, as well as the variations of the corresponding

pickup ion fluxes. It is shown for the considered pickup ions that essentially only
the Het flux variations are correlated with the solar activity, and for the other
species (especially those with lower jonization potential, as H and O) one may
expect the opposite behaviour. In particular, we demonstrate that in the case
of H* pickup ions a part of the expected flux variabilities, most pronounced
in the downwind region, may be caused not only by the time-varying ioniza-
tion effects, but also by the variation of the solar Lyman-o radiation pressure,
which significantly affects the local distribution of the neutral H atoms in the
inner regions of the heliosphere. We also show that while at small heliocentric
distances (R < 3 AU) the maximum of the H* and O* pickup fluxes is ex-
pected around the upwind axis. the He* and Ne* form the characteristic "cone’
.structure with significantly enhanced flux in the downwind region.

COMPARISON OF THE COSMIC RAY FLUXES MEASURED
ONBOARD OF PIONEER 10 AND PIONEER 11

K. Scherer (1) and H. Fichtner (2)

(1) Max-Planck-Institut fiir Aeronomie, 37191 Katlenburg-Lindau, Germany.
(2) Institut fiir Astrophysik und Extraterrestrische Forschung, Auf dem Hiigel
71, D-53121 Bonn, Germany.

The Pioneer 10 and Pioneer 11 spacecraft are presently located at heliocentric
distances of ~ 67 AU in the downwind and ~ 50 AU in the upwind direction of
the local interstellar medium. Therefore, the spacecraft have probed different
regions of the heliosphere. Since the Charged Particle Instruments (CPI). the
Trapped Radiation Detectors (TRD) and Geiger Tube Telescopes (GTT) are
almost identical, the corresponding measurements before 1992 (the end of the
Pioneer 11 mission) are uniquely suited to compare the cosmic ray fluxes in
the upwind (Pioneer 11) and the downwind heliosphere (Pioneer 10). We will
present first results obtained with a new anlaysis of data obtained by these
TRD-, CPI-, and GTT-instruments.

THE DYNAMICS OF INTERPLANETARY DUST PARTICLES
CLOSE TO THE SUN: THE PLASMA-POYNTING-ROBERTSON
EFFECTS OF THE SOLAR WIND NEAR THE CORONA

K. Scheref (1), H-J. Fahr (2) and M. Banaszkiewicz (3)

(1) Max-Planck-Institut fiir Aeronomie, 37191 Katlenburg-Lindau, Germany,
(2) Institut fiir Astrophysik und Extraterrestrische Forschung, Auf dem Hiigel
71, D-53121 Bonn, (3) Space Research Center, Bartycka 18a, PI00716 Warsaw,

. Poland.

The orbits of zodiacal 1—10pu dust grains near the solar corona are substantially
influenced by the plasma-Poynting-Roberston force, which is governed by the
thermodynamical structure of the solar wind near the corona. Because of the
strong spatial variations of the density, temperature and Mach number, the
local drag coefficient also shows a strong variability. Opposite to the far solar
wind, where the drag coefficient is constant, the drag coefficient at distances
less than 0.3 AU strongly depends on the spatial coordinates. In this region
also the three-dimensional structure of the solar wind leads to an interesting
latitudinal influence of the solar wind to the orbits of the dust particles and
the resulting number density of the zodiacal grains. We will present first results
and discuss the consequences for the radial drift of dust grains and their size
distribution close to the Sun. )

SHORT VARIABILITY OF THE SOLAR WIND PARAMETER

K. Scherer (1), J. Woch (1) and H.-J. Fahr (2)
(1) Max-Planck-Institut fiir Aeronomie, 37191 Katlenburg-Lindau, Germany.

The variations of the solar wind parameter, like velocity and density, become
more important in astrophysical observations (e.g. Scherer et al. 1997). Here we
study the short-term variations of the solar wind plasma parameters obtained
from the spacecraft Helios 1/2, OMNI, Pioneer 10/11, Ulysses und Voyager 1/2.
On all spacecraft we observe variations in density and velocity with periods of
25.3 days and 13.3 days, which are connected with the solar rotation and the tit;
of the magnetic equator with respect to the ecliptic. In addition both periods
vary with the solar cycle. Here we will discuss these variations as well as their
influence to astrophysical observations (pulsars, etc.).

LONGTERM VARIABILITY OF THE SOLAR WIND PARAME-
TERS

K. Scherer (1), E. Marsch (1), R. Schwenn (1) and H.~J. Fahr (2)
(1) Max~Planck-Institut fiir Aeronomie, 37191 Katlenburg-Lindau, Germany.

In.the solar wind parameters (i.e. density and velocity) periodic variations of
400 days (Richardson et al., 1994) have been observed. We analyse the power
spectrum of the time variations of the plasma parameters with the data from
the spacecraft Helios 1/2, OMNI, Pioneer 10/11, Ulysses and Voyager 1/2. The
time series from these spacecraft are even long enough to resolve the solar cycle
variation (11 years), and hence allow us to study the quasi~1-year periods. This
longterm ‘variability is not yet well understood. We will present first results
and discuss possible connections with the solar rotation and the solar cycle
variations.
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THE INFLUENCE OF THE NEUTRAL GAS DRAG IN THE OUT-
ERHELIOSPHERE

K. Scherer
Max-Planck-Institut fiir Aeronomie, 37191 Katlenburg-Lindau, Germany.

In the outer heliosphere the density of the incoming neutral gas becomes larger
than the solar wind density. Therefore, the drag force acting on dust particles
is dominated by the neutral gas drag, which is similar to the plasma Poynting-
Robertson effect. The main difference is that opposite to the radial plasma
Poynting-Robertson force the neutral gas drag acts along the flow direction of
the interstellar medium. It can be shown, that this effect even dominates at
solar distance of 20 AU the evolution dust particles, with spherical diameters
larger than 10 micrometer. In the region of the Edgeworth-Kuiperbelt the dust
particle migrates to eccentricities close to 1 in less than < 10° years. Therefore.
the outer heliosphere should be almost a dust free region. The semi-analytical
solutions of the perturbation equations will be presented and the influence of
the neutral gas to the heliosphere and to protoplanetary disk will be discussed.

ULYSSES OBSERVATIONS OF A PAIR OF SLOW MODE SHOCKS INSIDE A
CORONAL MASS EJECTION

E. L Smith (1), M. E. Burton (1), D. J. McComas (2) and

K. A. Anderson (3)

(1) Jet Propulsion Laboratory, Pasadena, CA. (2) Los Alamos National
Laboratory, Los Alamos, NM. (3) University of California,
Berkeley, CA.

esmith@jplsp.jpl.nasa.gov/ Fax: 818-353-8895

From February 3-5 1995, as Ulysses was approaching the ecliptic at 24 ° S
latitude, it was intercepted by the first CME that had. been seen in many
months. The CME was of the "over-expansion” type seen previously at high
latitudes and was accompanied by energetic ions and electrons. The magnetic
field and plasma measurements revealed a signature within the CME similar to
that first seen in the Earth's distant magnetotail by ISEE-3. The latter signature
has been identified as a pair of slow mode shocks bounding a region
(plasmasheet) containing reconnected field lines. Analysis of the Ulysses data
has confirmed that a pair of slow mode shocks are present at the boundaries of
this structure. In addition, a current sheet, across which the field reverses
direction, has been found to lie between the shocks. The energetic particles
appear to be affected by these discontinuties.The existence of this complex
structure inside a CME is striking , not having been reported previously. It
suggests magnetic reconnection within the CME at an x-type neutral point,
“evidence of which has proven elusive in the past.

CME SHOCKS AND THEIR IDENTIFICATION IN LASCO DATA

T.V. Stepanova (1) and A.G. Kosovichev (2)

(1) Department of Physics and Astronomy, Russian Academy of Sciences,
Moscow, Russia, (2) Stanford University, U.S.A..
stepanova®npd.msk.su/Fax: [7] 095-230-2081

Formation of shock waves in front of expanding magnetic structures. such as
loops ‘and arches, is predicted by theoretical models of coronal mass ejections
(CME). These shock waves have been detected in the solar wind at large dis-
tances from the Sun. However, their observation at short distances in the solar
corona has been difficult. The structure of the shocks is determined by pro-
cesses of turbulent momentum and energy transport in the coronal plasma.
Our numerical simulation show that the shock front is not distinctively sharp.
and thus is not necessarily associated with sharp features in CME images. We
have attempted to identify the shocks in the LASCO data by comparing the
radial intensity profiles in limb CME with the theoretical model (Stepanova.
T.V. and Kosovichev, A.G., 1993, Space Sci. Rev., 70, 171). We demonstrate
that the shocks can be identified at least in some cases of CME of the simple
loop-like structure. The LASCO observations give evidence for turbulent flows
associated with the shocks. We have determined the speed of the shocks and
. expanding loops and compared with our model.
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THE CONNECTION OF THE FAST SOLAR WIND TO THE
CHROMOSPHERIC NETWORK PATTERN

G.V. Sukhorukova, W.I. Axford and J.F. McKenzie ( Max-Planck-Institute
fiir Aeronomie D-37191 Katlenburg-Lindau, Germany)

We analyze how the fast solar wind originates from the chromospheric network
pattern through magnetic funnels located at the boundaries of the network. At
the feet of these funnels are located thin ionizing layers in which the ionization
is predominantly created by electron impact collisions but in the lower regions
of these layers photoionization by EUV photons can become important.
Provided the downward electron heat flux is sufficiently great the flow in the
funnel remains subsonic thronghout, otherwise it becomes choked or exhibits
a critical supersonic—subsonic transition. For temperatures appropriate to the
lower corona and chromosphere, and with reasonable temperature gradients
the layer is situated at about 700 km below the coronal base and the density is
around 4 - 10'%. We also discuss the absence of a FIP effect and the possibility
of helium depletion.

TEMPORAL VARIATIONS OF INTERPLANETARY LYMAN o
RADIATION MEASURED BY SWAN

T. Summanen (1), E. Kyr6la, W. Schmidt, T. Makinen (1) and J. L. Bertaux,
R. Lallement, E. Quémerais, J. Costa (2)

(1) Finnish Meteorological Institute, Geophysical Research, P.0. Box 503,
FIN-00101 Helsinki, Finland, (2) Service d’Aéronomie du CNRS. BP. 3,91371,
Verri¢res-le-Buisson, France. .

Tuula.Summanen@fmi.fi/Fax: [358) 9 19294603

A SWAN (Solar Wind ANisotropies onboard SOHO (SOlar Heliospheric Obser-
vatory) satellite has measured interplanetary Lyman o intensity since Decem-
ber 1993. Solar Lyman o radiation is scattered by hydrogen atoms which move
through the solar system 4-5 AU/year. SWAN measures the interplanetary Ly-
man a radiation at 1 AU from all directions of the sky. Approximately three
fullsky maps of interplanetary Lyman a intensity are observed in a week. The
data measured during these two years are used to study temporal variations of
solar Lyman a radiation.

SOLAR WIND AND IMF PARAMETERS AT THE EARTH'S
ORBIT DURING THREE SOLAR CYCLES

A. V. Suvorova. I. S. Veselovsky and A. V. Dmitriev

D.V.Skobeltsyn Institute of Nuclear Physics, Moscow State University,
Moscow, Russia.

alla@srdlan.npi.msu.su/Fax: [7) 095 939 5034

We have used the solar wind and IMF NSSDC OMNIWeb data set (1964-
1996) to study long-term variations. Data base contains about 250 000 hourly
averaged values of the solar wind velocity. density, temperature and magnetic

_ field strength and vector components. Three-monthly running averaged values

of all these parameters. as well as solar and geomagnetic indexes were calcu-
lated and intercompared during different phases of the 20, 21 and 22-d solar
cycles. General trends and solar cycle variations are evaluated and compared
with published results. Points of correspondence and differences are noticed.
New features in the density and the temperature are found. Mass, momentum,
energy and enthalpy flux densities; thermal. dynamic and magnetic pressures;
plasma beta; Alfven speed, adiabatic sound speed; sonic Mach, Alfven - Mach
and magnetosonic Mach numbers also show specific variations. Possible inter-
pretations are suggested using the concepts of the magneticaly open. closed

" and intermittent types of the solar wind sources. We conclude that the ob-

served variations at the Earth’s orbit are related to the space-time evolution of
the mentioned sources on the Sun and their different proportions during differ-
ent solar cycle phases. Magnetic fields of the Sun and the heliospheric current
sheet play the mediating role.




FORCING OF DIFFERENTIAL ROTATION AT THE
INTERFACE BETWEEN THE CONVECTIVELY STABLE
AND UNSTABLE LAYERS

E. Tikhomolov
Institute of Solar-Terrestrial Physics, 664033 Irkutsk, P.O.Box 4026, Russia.
e_tikh@isz?.irk.ru

A model of the region near the interface between solar convection and radlanve
zones is suggested. The essential feature of the model is the consideration of
the deformation of the interface between convectively stable and unstable parts
of the layer which appears to be due to the influence of large-scale flows on the
conditions in this region. Two-dimensional numerical simulations show that
one of the consequences of the interface deformation is the appearance of lati-
tudinal gradient in temperature distribution which gives rise to strong vertical
gradients in angular velocity in the vicinity of the interface. Such differential
rotation is, in fact, the thermal wind lik® in the Earth’s atmosphere. The other
consequence of the deformation of the interface is the forcing of differential
rotation. It is found that the pumping mechanism is similar to the deforma-
tional long-wave instability mechanism that operates in the rotating fluid layer
heated from below with a deformable upper stress-free surface. Nonlinear ef-
fects lead to the limitation on the amplitude of the differential rotation and to
the establishment of the stationary pattern. Stationary differential rotation is
in qualitative agreement with the recent results obtained by helioseismology.

METHODS FOR A COMPLETE IDEAL MHD STABILITY
STUDY OF 1D LINE-TIED CORONAL LOOPS

R.A.M. Van der Linden (1} and A.-W. Hood (2)

(1) Centre for Plasma Astrophysics, Katholieke Universiteit Leuven, Celestij-
nenlaan 200B, B-3001 Heverlee, Belgium, (2) Dept. of Mathematical and Com-
putational Sciences, University of St. Andrews, St. Andrews KY16 9SS.
ronald.vanderlindentwis.kuleuven.ac.be

A procedure is introduced to perform a complete ideal MHD stability analysis
of one-dimensional cylindrical equilibrium models for coronal loops, including
the important effect of line-tying. The stability is completely determined by
calculating the critical (marginally stable) length for the onset of ideal MHD
instabilities for every azimuthal wave number m. The analysis consists of the
combination of WKB methods to determine the critical length of intermediate
to high (infinite) values of m with a numerical code (using bicubic finite ele-
ments) for the low to intermediate values of m. It is found that for sufficiently
large m the critical length can be expressed as I = Iy +!;/m for non-force-free
fields and asl. = mlg+I2/m for sheared force-free fields. It is also demonstrated
that in general either the m = 1 or the m — co mode has the shortest critical

length, the former being the first to become unstable for nearly force-free mag- -

netic fields, the latter for strongly non-force-free fields. Therefore, a stability
analysis of these two modes will normally suffice, with perhaps a need for some
more numerical calculations near the point where the modes cross over. The
combination of these two tools provides a complete stability assessment.

'ESTIMATES OF SCALE SIZE OF IRREGULARITIES IN THE
FAST AND SLOW SOLAR WIND USING EISCAT
OBSERVATIONS OF INTERPLANETARY SCINTILLATION.

C. Vasley (1), P.J.S. Williams (1), P.J. Moran (1), W. Wilkinson (1),
K Fallows (1), A.R. Breen (2) and W.A. Coles (3)

Q) UWA, Aberystwyth, Wales, (2): Max-Planck-lustitut fiir
acronomie, Katlenburg-Lindau, Germany (3): University of Cahforma
San Dnego, California, USA

The variation of the maximuun correlation coefficient between
‘scintillations (IPS) observed by two EISCAT antennas according 1o
their radial aud transverse separation depends on the actual scalc of the
jrregularities, Analysis of the power spectra of IPS measurements of
the solar wind using the EISCAT system yields a definitc high-
frequency cut-off which varies with heliocentric distance. This cutofl
¢ari be interpreted in terms of the scale size of irregularities in the solar
wind by using bi-static measurements of the solar wind velocity. The
snalysis of scintillation in torms of the scale of irregularitics is
discussed, including possible reasons for the significant differences and
shnilanucs between the fust and slow solar wind.

SOLAR WIND STREAM INTERFACES IN COROTATING IN-
TERACTION REGIONS: SWICS/ULYSSES RESULTS II

R. F. Wimmer-Schweingruber (1), R.von Steiger (2) and R. Paetli (1)’
(1) Physikalisches Institut, University of Bern, watzerland (2) International
Space Science Institute, Bern, Switzerland.
robert.wimmerOphim.unibe.ch/Fax:{41] 31-631-44-05

Motivated by the well-known differences in charge - state and even elemental
composition of the slow solar wind as compared to high-speed streams, we have
analyzed observations made by the Solar Wind Ion Composition Spectrome-
ter (SWICS)/Ulysses mass spectrometer of the series of corotating interaction
regions (CIRs) encountered by Ulysses in 1997/1998 at 4.5 - 5.4 AU from the
Sun. We identify stream interfaces within each CIR by their kinetic and compo-
sitional signatures as described in Wimmer-Schweingruber et al. [JGR, , 102,
(1997), 17407 — 17417] for the stream interfaces observed in1992/1993, and
give an update on those observed in the time period mentioned above.

SUPRATHERMAL SOLAR PARTICLES IN LUNAR SOILS - A
COMPARISON WITH LONG - TIME FLUX AVERAGES IN-
FERRED FROM SPACECRAFT MEASUREMENTS

R.F. Wimmer-Schweingruber (1), P.Bochsler (1), R.Wieler (2) and
K.Bamert (1)

(1) Physikalisches Institut, University of Bern, Switzerland, (2) Institut fiir
Isotopengeologie und Mineralische Rohstoffe, NO C61, ETH Ziirich, CH-8092
Ziirich, Switzerland.

robert.wimmer@phim.unibe. ch/Fax [41] 31-631-44-05

Trapped gases in lunar soils contain a low-energy component which is gener-
ally ascribed to implanted solar wind particles and ‘a second, “high-energy”
component, with a different isotopic signature which is attributed to “solar
energetic particles” or suprathermal particles. The more energetic component
amounts to tens of percent of the total trapped solar noble gas content. Even
though partial loss of the shallowly implanted solar wind particles can lead to
a relative enrichment of higher energy particles, the data apparently require a
flux of suprathermal particles orders of magnitude bigger than expected from a
comparison with a typical energy distribution as observed with spacecraftborne
instruments.

We have begun to establish a database of published energy and velocity spectra
of suprathermal particles and derive a long-time flux average. We discuss this
long-term average flux in relation to the appearance of corrotating interaction
regions in the inner solar system. We speculate about the frequency of such
events during the history of the lunar regolith.

INVESTIGATION OF COSMIC RAY VARIATIONS BY THE
MULTI-CHANNEL REGISTRATION IN THE DIFFERENT EN-
ERGETIC RANGES

V. L. Yanchukovsky
Institute of Geophysics SB RAS, University av., 3, Novosibirsk, Russia 630090.
hom@uiggm.nsc.ru )

The ‘integral equation system is worked out on a basis of the ground multi-
channel registration of the cosmic ray intensity in several energetic ranges. It is
shown that solution of integral equation system describing the temporal cosmic
ray variations allows to separate the observed variations to the different origin
components. Solution of the equation system allows to find the parameters of
cosmic ray primary spectrum, the changes of geomagnetic cut-off rigidity, also
the changes of the atmospheric pressure and the averaged temperature through
the atmosphere.
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DO ALL SOLAR ATMOSPHERE AREAS PROVIDE EQUAL SO-
LAR WIND KINETIC ENERGY FLUX ?

Yu. I. Yermolaev
Space Research Institute, Moscow 117810, Russia.
yermol@afed.iki.rasi.ru/Fax: (7] 095 310 7023

Analysis of solar wind data obtained on the Prognoz 7 satellite allowed for
selecting different types of solar wind streams and comparing bulk parameters
"in different types of streams (Yermolaev, ASP Conf.Ser., 95, 288, 1996; Yermo-
laev and Stupin, JGR, 102, 2125, 1997). These data show that (1) processes
of proton and alpha acceleration are similar in the heliospheric current sheet
(HCS) and streams from coronal stréamers (CS) and they differ from ones in
the streams from coronal holes (CH), (2) average kinetic energy flux of ions Ex
in HCS and CS is very closed to E; in CH, and (3) the Sun’s loss of ion kinetic
energy in HCS and CS is equal to one in CH. These relations allow us to suggest
a hypothesis that mechanisms of solar wind formation provide the equality of
Ej, in different large scale structures in the solar atmosphere, the coronal mass
ejections being caused by Ej deficit in a solar wind stream (or by excess of en-
ergy in a solar corona area being responsible for this stream). The hypothesis
should be tested by solar wind measurements at different heliolatitudes because
only small number of CH may be studied near ecliptic plane.

ST6 Nonlinear dynamics in the
(co-sponsorgd by NP)

heliosphere

Convener; Macek, WM.
Co-Conveners: Carbone, V.; Grappin, R.

SPACE - TIME DYNAMICS MODELING OF INTENSIVE
ALFVEN WAVE COLLISION IN SOLAR WIND PLASMA

N.A. Barkhatov
Nizhny State Pedagogical University, Nizhny Novgorod, Russia
n@barkh.sci-nnov.ru

Space-time collision dynamics of intensive Alfven waves in Solar wind
plasma is analyzed on the basis of the magnetohydrodynamic concep-
tion. For this purpose a special computer program realizing MHD
equations in one-scale approximation and making possible to carry
out calculating experiments in dialog regime was used. In numer-
ical experiments Alfven wave transformation into magnetic sound
and the influence of given disturbances scales correlation on result
of their interaction were studied. Simulation confirms phenomenon
of reflection from the regions of abrupt parameters' change, which
are sensitive to space scales of interacting objects. Obtained results
are the illustration of the intensive Alfven wave interaction process,
carrying the high level of magnetosound disturbance in Solar wind.
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MAGNETOHYDRODYNAMIC SOLITARY WAVES:
RELEVANCE TO SOLAR WIND OBSERVATIONS

K. Baumgirtel , P. Hackenberg, G. Mann (Astrophysikalisches
Institut Potsdam, D-14482 Potsdam)
kbaumgaertel@aip.de

Inclusion of Hall current and/or finite Larmor radius (FLR)
corrections introduce dispersion into the standard ideal MHD
theory and provides the existence of solitary MHD waves. Unlike
most of the studies on solitons in collision-free plasmas, which
are based on weakly non-linear, time-dependent, evolution
equations (KdV, DNLS), we start from the fully non-linear basic
system and isolate solitary waves from the family of 1D
stationary waves with the help of the fixed-point analysis. Spatial
structures are presented and the strong influence of the plasma
thermodynamics is pointed out. Relevance of these solitons to
solar wind observations (magnetic holes, interplanetary field
enhancements) is suggested.

ALFVEN WAVE COLLAPSE IN THE SMALL-DISPERSION
LIMIT

S. Champeaux, T. Passot and P. L. Sulem
Observatoire de la Cote d’Azur, BP 4229, 06304 Nice Cedex 4, France.

Dispersive Alfvén wave trains propagating along an ambient magnetic field are
circularly polarized and their envelope obeys the scalar nonlinear Schrddinger
equation, with possible coupling to magnetosonic waves. According to the g
of the plasma. convective or absolute modulational instabilities with respect
to transverse perturbations lead to Alfvén wave filamentation with possible
formation of sharp acoustic fronts.

For weak dispersion, this collapse proceeds with a roughly circular polarization,
up to a critical transverse scale I, such that 4 =~ ('—j\L)'”:'(-‘E‘-’;;)'l where I,
measures the characteristic dispersive length, A the Alfvén wavelength and ‘3‘%
the relative amplitude. The wave then ceases to be circularly polarized and its
amplitude saturates. In this regime, the envelope dynamics is governed by a
vector nonlinear Schrédinger equation with anisotropic diffraction. Small scales
are still formed but instead of foci. very strong gradients develop on elongated
structures.



SCALING GYROSCOPE CASCADE MODELS AND THE
MULTIFRACTAL MHD INTERMITTENCY. k .

- Y. Chigirinskava (1), D. Schertzer (1) and'S. Lovejoy (2)
(1) LMM.,, Université P.& M. Curie, Paris, France, chigiri®Iimm,jussieu.fr / Fax:
(33-1) 44 27 52 59. (2) Physics dept., McGill University, Montreal, Canada,

Hydrodynamics intermittency has been often investigated with the help of

some simplified caricatures of Navier-Stokes equations. Well-known:

examples are the Burgers equation and shell-models.

Since the spatial dimension 1s absent in shell-models, whereas it is crucial for
the development of intermittency, a more complete model was needed. For
hydrodynamics, we developed such a model - the Scaling Gyroscope
Cascade (SGC),- by keeping only certain type of interactions of the Navier-
Stokes equations. l)l; order to take into account the spatial dimension, while
keeping an exponentiel discretization of scales, we introduce a tree-structure
of eddies. Along this tree-structure the equations of evolution due to direct
interactions between eddies and sub-eddies are analogous to the Euler
equations of a Proscope. Thé corresponding indirect interactions are
obtained by coupling an Infinite hierarchy of gyroscog,es. D

We present a simple and nawral extension of the SGC to the MHD case.

Based on the considerations of the structure of the full system of equations, -

the MHD SGC could be interpreted as a result of s?ééposition of two
similar type cascades. We show the relevance of the models for an

investigation of multifractal MHD intermittency and transitions to Self
Organized Criticality for extreme events.

MIXING OF THE HELIOSPHERIC MAGNETIC FIELD LINES

G. ErdSs (1), A. Balogh (2) and J. Kéta (1,3)

(1) KFKI Research Institute for Particle and Nuclear Physics, Budapest H-
1525, Hungary, (2) The Blackett Laboratory, Imperial College, London SWT
2BZ, UK, (3) Lunar and Planetary Laboratory, University of Arizona, Tucson
AZ 85721, US.A..

erdos@rmki.kfki.hu/Fax: [361] 395 9151 .

The natureé of the fluctuation of the heliospheric magnetic field is investigated
based on Ulysses observations. A novel method, the spinor formalism is applied
to discern between various types of inhomogenities. Among those, the separa-
tion rate of the adjacent magnetic field lines is studied in detail, including its
dependence on the spatial scale of the inhomogenities. It is argued that the
separation leads to the mixing of field lines, which is an important constituent
of the cross-field diffusion of energetic particles.

SHOCKS AND ANTISHOCKS IN THE MHD-THOMAS MODEL

S. Galtier and J-D Fournier [
Département Cassini, CNRS and Observatoire de la Céte d’Azur, BP 4229,
06304 Nice Cedex 4, France.

We study the fronts in the 1-D Thomas model of MHD at large magnetic
Prandt]l number. In a preliminary numerical study, Passot observed a shock
configuration, reminiscent of the th profile of the stationary Burgers shock.
Prompted by this finding, we solved exactly the stationary case at infinite
Prandtl number; four families of solutions are relevant in the physical context;
they exhibit a th profile for both fields, with the same width but a different am-
plitude, possibly with a minus sign (antishock). We also performed a numerical
study of the dynamics at large Prandtl. At times of order unity, some station-
ary configurations seem to be attractive; for example an initial condition with
a negative velocity gradient tends to a configuration displaying a v-shock and
a b-shock or b-antishock. We studied quantitatively this evolution by fitting
locally the fronts by the exact stationary profiles, hence obtaining a precise de-
scription of the temporal evolution of the front width. A good agreement was
obtained with an independent calculation of this width, based on its relation
with the logarithmic decrement of the exponential fall-off of the energy spectra
at very small scales. At much larger times, some of the stationary configura-
tions appear to be only metastable. In particular the solution found by Passot
evolves towards a configuration with a b-shock and a v-antishock. This may be
interpreted in terms of rarefaction waves. One of our conclusions is that when
fronts are present, they are locally well described by our stationary solutions.

FINE STRUCTURE OF COLLISIONLESS SHOCKS: THEORY
AND OBSERVATIONS

M. Gedalin . .
Ben-Gurion University, Beer-Sheva, Israel, 84105.
gedalinCbgumail.bgu.ac.il/Fax: 972 7 6472904

Well-accepted theoretical model of a quasi-perpendicular collisionless shock as-
sumes that the shock.front is one-dimensional and time-independent. With
these assumptions the three-part structure of the high Mach number supercrit-
ical shock (foot, ramp, and overshoot) is qualitatively explained as produced
due to the interaction of ions with the quasistationary electric and magnetic
fields in the shock front. However, quantitative description is still lacking. The
foot length is determined only by an order of magnitude, and it is unknown
what determines the ramp width. On the other hand, observations show that
there is no typical high Mach number shock profile, and the shock fine struc-
ture is rich. varying from almost stationary to clearly nonstationary (oscillating.
for example). The shock front appears to be substantially structured, with the
smallest quasi-stationary scales of the order of 0.1{¢c/wp;). We review the model
of the one-dimensional stationary shock and observational evidence, together
with the implications for further theory development.

ROLE OF CORONAL CONDITIONS IN THE DEVELOPMENT
OF STREAMS, INSTABILITIES AND TURBULENCE IN THE
SOLAR WIND -

Roland Grappin and Jacques Léorat
Observatoire de Meudon, D.A.E.C., 92195 Meudon, France.

In view of understanding the relation between coronal conditions and turbu-

‘lence in the solar wind, we consider the problem of generating a stellar wind,

using axisymmetric MHD simulations in an open domain containing the ac-
celeration region. The magnetic field is the sum of an given external field and
an induced field generated by the flow, the latter being rapidly dominant as
distance increases. Various intensities and topologies of the external field are
considered. .

In the non-magnetic case, the existence of streams requires thermal inhomo-
geneities in the corona. Streams are then unstable if the thermal fluctuations
are large enough, and the turbulent regions are the wakes of the (slow) cold
streams embedded in between (hot) fast streams. The radial distance for tur-
bulence onset and turbulent dissipation depend critically on coronal turbulent
properties. A moderate magnetic field will act as a filter, restricting the ex-
istence of turbulent wakes to regions above closed magnetic field lines, above
coronal streamers. The case of strong magnetic fields (i.e., low beta), is cur-
rently under investigation.

Analysis of the Seasonal Transport of Ozone and Water
Vapor into the Lower Stratosphere

P. Hess {National Center for Atmospheric Research, P.O. Box
3000, Boulder,CO 80307-3000, U.S.A) S

The composition of the lowermost stratosphere is influenced by

‘both the transport of well aged stratospheric air into the lower-

most stratosphere, and the incorporation of fresher air more re-
cently transported through the tropical and subtropical tropopause.
Using model analysis, satellite data and chemistry codes the rela-
tive importance of these two processes are diagnosed as a function
of the time of year in both hemispheres.
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Arc-Polarized Discontinuities in the Solar Wind: Multispacecraft Studies

C.M.Ho,B. I Tsurutani, G. S. Lakhina, R. Sakurai, B. Buti, B. E. Goldstein (all at
Jet Propulsion Laboratory, California Institute of Technology, Pasadena, CA 91109,
e-mail: btsurutani@jplsp.jpl.nasa.gov)

We further examinc the properties of rotational discontinuities in interplanetary
space. We discuss the polarizations of the discontinuities relative to the ambient
magnetic field and the solar wind velocity. The relationship of all RDs (regardless
of polarization) with regard to Alfvén waves will be discussed. We will show that
the Alfvén waves are phase-steepened with the RDs representing the phase-
steepened front. We present a model explaining these waves as spherical waves
with arc polarization.

We attempt to determine the direction of propagation of the waves using a
spacecraft technique. We will compare the true RD direction of propagation to that
of the minimum variance and intermediate variance directions.

ON THE INTERACTION BETWEEN HELIOSPHERIC
MAGNETIC FIELDS AND LOCAL INTERSTELLAR MEDIUM
IN THE HALE CYCLE OF SOLAR ACTIVITY

N. Klochek, M. Nikonova and L. Palamarchuk
Institute of Solar-Terrestrial Physics, P.O.Box 4026, Irkutsk 664033, Russia.
klochek@iszf.irk.ru

It is known that during the moving of solar system in the apex direction relative
to the local interstellar medium the latter exerts an action on the heliospheric
structure making it nonspherical like a structure of the Earth’s magnitosphere.
It has been shown that if the rotation of the Sun is taken into consideration
then its rotational velocities reveal a seasonal longitudinal nonuniformity with
an annual periodicity. This effect manifests itself in studying both of rotation of
the global large-scale magnetic structures (mean solar magnetic field) and rota-
tion of the magnetic fields of active regions (flux solar radiation at A = 10.7cm).
For these structures of different scales the seasonal longitudinal nonuniformi-
ties of the 'rotation (acceleration or slowdown of the rotation relative to its
average annual value) are opposite-in-phase so they can not be explained by
the peculiarities of the Earth’s orbital motion. There appears to be nonlinear
counteraction effect within the system of the interrelated magnetic fields. The
dynamics of these nonuniformities has been studied during the 22-year Hale
cycle of solar activity using the data sets from 1976 to 1997. Some peculiarities
of the dynamics of these effects have been discussed.

WAVELET ANALYSIS OF GEOMAGNETIC TIME SERIES

P. Kovdes (1), Z. Vords (2), A. Kormendi (1), A.W. Green (3) and L.
Hegymegi (1)

(1) Eétvds Lorand Geophysical Institute, H-1440 Budapest. POB 33, Hungary.
(2) Geophysical Institute SAS, 94701 Hurbanovo, Slovakia. (3) U.S. Geological
Survey, MS 968, POB 25046, Denver, CO 80225-0046, USA.
kovacs@elgi.hu/Fax: (36 1] 384-3306

Within the framework of the project "Global Field Line Eigenmode Study”

geomagnetic Pc3 and Pc4 types of pulsations are investigated. These phenom-

ena are generated either by the solar wind or by the resonances of the lines of
" geomagnetic field. Baransky et al. published a method, called gradient method.

to distinguish between the two possible driving forces of a gnen pulsation. This

method uses the dynamic cross Fourier analysis of magnetic D or H component

time series recorded at two stations located on the same geomagnetic meridian
" about 100-200 km apart. The fine spectral structure of the pulsations, i.e. their
exact commencements and ends or their real frequencies. however. can not be
appropriately determined from the spectrograms. The aim of this paper is to
provide a tool to improve the resolution in the time-frequency domain with the
use of simple and cross wavelet spectrum analysis. The authors expect that
this type of analysis gives a better insight to the origin and dynamics of the
resonances of both types.
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ON THE SPECTRUM OF MAGNETIC FIELD FLUCTUATIONS IN THE
SOLAR PHOTOSPHERE

Yu.V. Kyzyurov, S.F. Nosov (MAO NASU, Kiev-22, 252650,Ukraiﬁe;
kyzyurov@mao.kiev.ua)

It is known that the fractal structure of the IMF depends on the structure of the
magnetic field in the photosphere and the MHD turbulence in the solar wind. In this
report we consider the process of generation of small-scale mag- netic fluctuations
(<1000 km) by turbulent mo- tions of partially ionized gas in the photo- sphere. Using
the model of weakly conducting fluid and assuming quasineutrality and isother-
mahty, the relation between the magnetic fi field fluctuations and a random vclocnty field
is derived from Ampere's law. Taking into account the Kolmogorov picture of the
turbulence in the photosphere an expression for the wave-number spectrum of the
magnetic fluctuations is ob- tained. This spectrum is described by a power law
dependence and discussed in the report.

A COUPLED ICE SHEET-VISCOELASTIC EARTH MODEL AS A
TOOL TO ASSESS THE PRESENT-DAY IMBALANCE OF THE
GREENLAND ICE SHEET :

E. Le Meur (1) anid P. Huybrechts (2)

(1) Alfred-Wegener-Institut Bremerhaven D-27515, Germany, (2) Departement
Geografie, Vrije Universiteit Brussel, Pleinlaan 2, B-1050 Brussel.
eglemeur®awi-bremerhaven.de/Fax: [49] 471-4831-149

The present-day imbalance of large ice sheets is of great concern because of their
potential contribution to global sea-level change. Unfortunately, the inference
of this imbalance from either mass-balance measurements or from radar altime-
try data is not very satisfactory yet (poor data coverage, controversy in satellite
data..). An alternative method to derive this imbalance is to model the past
behaviour of the ice sheet and to analyse the present evolution. Additionnaly,
the gravity perturbation (ftom both ice and deep Earth spatial redistributions)
can be used as a proxy so that coupling the ice sheet with a viscoelastic Earth
model offers a new possibility of constraining the modern imbalance. This pre-

- sentation aims at specifying how such a full ice sheet-Earth coupled mode! can

help in extracting the elastic component from the total elastic-viscous gravity
anomaly (which is actually measured) and also allows to correct for the height
dependency in gravity values (free air gravity) by providing the crustal dis-
placements. The patterns for the different gravity anomaly components as well
as the present ice sheet imbalance given by the model for Greenland will be
presented. These first results set the basis for a discussion on the possibilities
of using field data to constrain the present-day imbalance of ice sheets.

ON THE UNIVERSAL IMPORTANCE OF SMALL SCALE ELEC-
TROSTATIC STRUCTURES IN ACCELERATION/HEATING
PROCESSES

P. Louarn (1) and A. Mangeney (2)

(1) Observatoire Midi-Pyrénées, 14 rue E. Belin, 31400, Toulouse, France,
(2) Observatoire de Paris-Meudon, Place Jansen, 92195, Meudon, France.
louarn€obs-mip.fr

It was recently discovered by the Wind spacecraft that small scale coherent,
electrostatic structures exist in the solar wind. They present important similar-
ities with the structures already observed in the magnetosheath, magnetotail
(observations by Geotail and Galileo) and in the auroral zones (observations
by Viking and Freja). In a systematic way, this type of microscopic turbulence
seems to be related to a dissipation of energy in the plasma and could thus be
a very general ingredient of the acceleration/heating processes. The character-
istics of these structures, their relationships to particular physical conditions
and range of parameters will be discussed on the basis of the available observa-
tionsP and their potential importance in the acceleration/heating mechanisms
will be analysed.



SYNERGETIC PROCESSES ON THE SUN AND THEIR
RELATIONSHIP WITH SOME OBSERVATION DATA

S.L. Lukov, P.LY. Velinov, P.T. Tonev, L.N. Mateev

_ Central Solar-Terrestrial Influences Laboratory, Bulgarian Academy of

Sciences, Acad.G.Bonchev Str., Block 3, Sofia 1113, Bulgaria

Corresponding to the basic conceptions of synergetics, in this paper is

considered the possibility of realization of self-organizing processes on the '
Sun, which are expressed in the appearence of non steady-state periodic
_component in the solar energy transfer. The latter can be a natural cause

for the observed characteristic pulsations of the Sun (T=160 min). They
have no yet any satisfactory explanation. Up.to now is accepted that the
two thermonuclear cycles in the Sun: proton-proton (p-p) and carbon
(CNO), are steady-state and have constant rate. 1t is supposed in the
present paper that in reality exists a basic steady-state component of
energy transfer. It follows the p-p cycle and is mixed with a non steady
state component, which is connected with a non uniform (pulsations)
regime of realization of the CNO-cycle.. The latter has autocatalitic
character and a strong temperature dependence of the different

" thermonuclear reactions. The nuclear system is described with the

equations of Lotka-Volterra, which are solved for different temperature
models. For the periods of oscillations T=1 0%- 10* s are obtained.

TESTING FOR FRACTAL STRUCTURE IN THE LOW-SPEED
SOLAR WIND IN THE INNER HELIOSPHERE

Wieslaw M. Macek :
Space Research Centre, Polish Academy of Sciences, Bartycka 18 A, PL-00716
Warsaw, Poland. .

A time series of velocity fluctuations of the low-speed stream of the solar wind
measured by the Helios spacecraft in the inner heliosphere is analysed. We
invoke a modern method of singular system analysis to give a faithful repre-
sentation of a fractal structure in the solar wind. In this way, the data are
represented in terms of a complete set of orthogonal functions. obtained from a
numerical analysis of the data, and not imposed from outside. as is in Fourier
analysis or wavelets representations. It has been shown that singular system
analysis is the powerful method of the reduction of the inherent experimen-
tal noise in the experimental data. This results in better characteristics of the
structures and proves that this method is more adequate than a standard mov-
ing average smoothing. Furthermore, the obtained characteristics of the fractal
structure are significantly different from that of the surrogate data. Thus the
results of these tests suggest that the inner heliosphere is nonlinear determin-
istic system, at least in the inertial manifold of the phase space of this. as a
whole, complex high-dimensional system.

OSCILLATORY DISINTEGRATION OF NONEVOl:UTIONARY
SHOCK WAVES

S.A. Markovskii .

Sternberg Astronornical Institute, Moscow State University, Moscow 119899,
Russia. :
mark@sai.msu.su

We suggest a new scenario of nonlinear evolution of nonevolutionary MHD
discontinuities. For such a discontinuity the problem of time evolution of its
small perturbations does not have a unique solution. Therefore, it cannot ex-
ist as a stationary configuration and must disintegrate or transform to a more
general nonsteady flow. Evolutionary ‘are fast and slow shocks, while trans-
Alfvénic shocks (TASWs) are not. This conclusion is valid for the shocks with
both planar and nonplanar structure. The key feature of TASWs is that their
disintegration configurations necessarily include an Alfvén discontinuity (AD)
that is also nonevolutionary in the presence of arbitrarily small but nonzero
dissipation. We show that the contradiction inherent in the nonevolutionary
shock is removed if its evolution has the form of oscillatory disintegration, i.e.,
reversible transformation to the AD. We also apply the principle of evolution-
arity to dissipative discontinuities in the profile of inviscid supercritical shocks.
Using this approach, we obtain the couditions under which such shocks cannot
exist as a stationary flow. In analogy with the shock as a whole, the nonevolu-
tionarity of the internal discontinuity results in oscillatory reformation of the
shock structure. We argue that the nonevolutionarity of TASWs is the reason
why they are observed in the heliosphere much more rarely than fast shocks.

STRUCTURE FUNCTIONS AND SCALINGS ANALYSIS OF SO-

LAR WIND FLUCTUATIONS ’

E. Marsch o )
Max-Planck-Institut fiic Aeronomie, D-37191 Katleuburg-Lindau, Germany.
marschQlinmpi.mpg.de/Fax: [49] 5556 979 240 :

The solar wind is a turbulent magnetofluid. Intense fluictuations occur on a wide
range of scales extending over several orders of magnitude. Clear evidence has
been found in the data for intermittency and non-Gaussian statistics. To anal-
yse these features the scaling properties of the fluctuations and their structure
functions have been investigated in detail. Spacecraft observations show that
the structure functions of the solar wind velocity and magnetic field, and of
the proton density and temperature have scaling properties consistent with an
intermittent behaviour. This is most obvious in the probability distributions,
which reveal strong deviations from a Gaussian aud indicate small-scale co-
hetent dynamics. The turbulent kinetic energy flux shows multifractal scaling,
which cau be expressed and quantified in terms of its multifractal spectrum.
Various theoretical concepts and models have been developed to explain the so-
lar wind observations by invoking  fractal and scale-dependent energy cascade.
A tutorial presentation of soine of the models is given, and detailed comparisons
of the data with the theories are presented. : :

MULTISCALE STRUCTURE OF THE INTERPLANE-
TARY MAGNETIC FIELD: FRACTON EXCITATIONS
AND THE POWER-LAW SPECTRA ' »

A V.Milovanov and L.M.Zelenyi (Space Research Institute, Rus}
sian Academy of Sciences, 117810 Moscow, Russia)

We study the statistics of the magnetosonic waves on the clus-
ters of the IMF whose geometry is approximated by a fractal. Our
prime interest concentrates on the role of these waves in formation
of the power spectra of the IMF fluctuations in the corresponding
frequency ranges. We argue that the magnetosonic waves on the
fractal clusters of the IMF could be considered as a specific type
of quasiacoustic excitations termed fractons (Alezander and Or-
bach, 1982) having an “unconventional” dispersion law depending
on the topological properties of the fractal cluster. In this context,
we propose a formalism which involves an investigation of the con-
nectivity of the fractal sets. We propose an unconventional type
of wave equation with the fractional time derivative, which gener-
alizes the standard wave equation for the fractal geometries. We
prove that the order of the time differentiation in this equation de-
pends explicitly on the so-called index of connectivity of the fractal
cluster. We found an analytical solution to the generalized wave
equation on fractals, enabling one to calculate directly the power
spectra of the IMF turbulence. Our results show a good agreement
with the direct spacecraft measurements of the IMF turbulence in
a wide range of frequences and heliocentric distances.

SINGULAR SYSTEM ANALYSIS OF THE SOLAR WIND

Lidia Obojska and Wiestaw M. Macek .
Space Research Centre, Polish Academy of Sciences, Bartycka 18 A, PL-00716
Warsaw, Poland.

The solar wind data, especially in the low-speed stream with irregular fluc-
tuations of velocities, is a good candidate to apply the methods of nonlinear
analysis. In the embedding space, constructed due to the Takens theorem, the
singular analysis allows us to recognize the directions that are most frequently
visited by the trajectory and by reducing the noise to estimate the dimension of
the reconstructed space. The embedding space is represented by a complete set
of orthogonal functions and is obtained from a numerical analysis of the data.
The number of directions necessary for the complete reproduction of the non-
linear dynamic of the system should be large enough; otherwise the dimension
of the subspace to which all the trajectories asymptotically approach could be
underestimated. The obtained results were subjected to statistical tests for de-
terminism and the results were significantly different than those obtained from
the original data. Thus we can expect that the inner heliosphere is a nonlinear
possibly chaotic system, at least in a submanifold of the phase space.
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EXACT SCALING LAWS FOR TURBULENT MHD FLOWS

H. Politano and A Pouquet
" UMR CNRS 6529, BP 4229, 06304 Nice Cedex 4, France

Turbulent flows produce strong, spatse, localized structures which may give
: rise to anomalous exponents for the self-similar scaling of two—point structure
" functions of the physical fields. Such intermittency is constrained by exact
laws stemming from the conservation properties of the dynamical equations,
“atid- is documented for the Solar Wind by several observations. In the case of
_laboratory experiments on neutral fluids, a better fit to the data obtains when,
using Extended Self-Similarity (or ESS), one takes as the dependent variable
(as contrasted with direct scaling with the distance r between the two points)
the third-order correlators that are proportional to r. Such correlators can be
viewed as “dynamxcal length scales” ¢y that directly arise from the Navier-
Stokes equations in the wake of the analyses of von I\arman and Howarth, of
" Kolmogorov as well as that of Yaglom.
The equivalent laws have been obtained in MHD for any amount of velocity-
magnetic field correlation and for an homogeneous, isotropic and incompressible
fluid. They lead to new dynamical lengths £y gp, and will be derived here
explicitly in a simplified case. We thus suggest an ESS hypothesis for MHD
that makes use of two sets of third—order cross—correlators written in terms
of correlation or structure functions and involving both the velocity and the
magnetic field. These new dynamical lengths are more appropriate candidates
than £y in the reduction of Solar Wind data, since they appear as fundamental
" corrélators stemming from the non-linear dynamics of conducting flows.

A NUMERICAL STUDY OF THE CORRELATION BETWEEN
DENSITY AND TEMPERATURE FLUCTUATIONS OBSERVED
IN SOLAR WIND

L. Primavera, F. Malara and P. Vi ltn

Dipartimento di Fisica, Lnlverana della Calabna 87030 Roges di Rende (CS),
Italy.

1prim@plashp3.fis.unical.it/Fax: [+39] 984 493187

We compare the results of our numerical simulations with the analysis of the
correlations between density and temperature fluctuations obtained from Helios
2 and Isee data. In our model, a spectrum of Alfven waves propagates across a

~ spatially inhomogeneous magnetic field embedded in a plasma with a non uni-

- form entropy distribution, that should modelize a magnetic sector boundary in
the Solar Wind. We found that the interaction between the non compressive
{Alfven) waves and the inhomogeneous structure produces compressive waves
of two types: fast and slow magnétosonic waves. with a positive correlation
between density and temperature, and static entropy waves. We found that. by
going toward the smaller scales. the density-temperature corrélation becomes
more posmve in the zone where the magnetic field is homogeneous. while it is
negative in the inhomogeneous zone. That seems to be an indication of the fact
that the static entropy waves are concentrated only in proximity of the inho-
mogeneity. where they are produced. whilst the magnetosonic waves propagate
away. by filling the homogeneous zone as well. Analogous trend is got from the
analysis of the data.

TERMINATION SHOCK EXCURSIONS: POSSIBILITIES FOR
VOYAGER ENCOUNTER

R. Ratkiewicz (1), A. Barnes (2) and J.R. Spreiter and S.S. Stahara (3)

(1) Space Research Center, Bartycka 18A, 00-716 Warsaw, Poland, (2) NASA-
Ames Research Center, Mail Code 245-3, Moffett Field, CA 94033-1000. USA,
(3) RMA Acrospace, Inc., Mountain View, CA 94043, USA.

roma@cbk.waw. pl/Fax: [48] 22-40-31-31

Fluctuations in the solar wind upstream of the termination shock as well as
in the LIC plasma will cause inward and outward motions of the shock. In
the paper we discuss various scenarios for the interaction between solar wind
and interstellar matter including an influence of the local interstellar magnetic »

" field on the heliospheric boundary configuration and a presence of interstellar
neutral hydrogen.
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ENTROPY OF THE SOLAR WIND FLOW IN THE INNER
HELIOSPHERE

Stefano Redaelli and Wieslaw M. Macek
Space Research Centre, Polish Academy of Sciences, Bartycka 18 A, PL-00716
Warsaw, Poland.

We analyse a time series of velocity fluctuations of the low-speed stream of
the solar wind measured by the Helios spacecraft in the inner heliosphere. We
estimate the Kolmogorov entropy directly from the signal and show that the
entropy is finite and positive, which is an indication for a chaotic behaviour
of this complex system. These results supported our previous suggestion that
trajectories describing the system in the inertial manifold of phase space can
asymptotically approach the attractor of a low-dimension. Furthermore, the
obtained characteristics of the attractor are significantly different from that
of the surrogate data. Thus the results of these tests suggest that the inner
heliosphere is nonlinear deterministic and possibly chaotic system, at least in
the inertial manifold of the phase space.

SMALL ELECTROSTATIC POTENTIAL DROPS IN THE SOLAR
WIND

C. Salem (1), A. Mangeney (1), C. Lacombe (1) and P.J. Kellogg (2)
(1) DESPA, Observatoire de Paris, 92195 Meudon, France, (2) School of Physics
and Astronomy, University of Minnesota, Minneapolis, USA.

The TDS experiment on Wind detects electrostatic waveforms in the solar
wind with a high temporal resolution. Weak double layers, lasting about 1
millisecond, are observed in the solar wind, except in the overdense heliospheric
plasma sheet. In these weak double layers, the electrostatic potential generally
drops antisunward: it varies in the same sense as the interplanetary potential
which accelerates the solar wind protons. We discuss the occurrence and the
amplitude of these small (3 to 20 mV) potential drops in relation with the
direction of the magnetic field, the gradient of the electron thermal energy and
the variations of the electron heat flux.

ION INJECTION, ACCELERATION, AND WAVE GENERATION
AT THE QUASI-PARALLEL BOW SHOCK

M. Scholer (1), H. Kucharek (1) and K. J. Trattner (2)

(1) Max-Planck-Institut f. extratérr. Physik, 85740 Garching. Germany,
(2) Lockheed Martin Missiles & Space, Palo Alto, CA 39304, USA.
mbsémpe-garching.mpg.de

The processes of particle injection and acceleration and of upstream wave gener-
ation at quasi-parallel collisionless shocks are intimately connected and highly
tibn-linear processes. The upstream waves are convected downstream by the
plasma flow and are ultimately responsible for the shock dissipation. We have
investigated the coupled process of particle injection/acceleration. wave gener-
ation, and downstream dissipation at quasi-parallel shocks by hybrid simula-
tions, which treat the ions as macroparticles and the electrons as a massless
fluid. Solar wind alpha particles are included self-consistently in order to make
predictions as to the dependence of the injection rate on species and differences
in upstream diffuse alpha particle spectra versus proton spectra. We will show
that a large fraction of both protons and alpha particles are already acceler-
ated at the shock before they leave the shock for the first time in the upstream
direction. These ions are trapped near the shock ramp and are accelerated
by the upstream wave electric field. We compare the simulations with a recent
simplified model by Malkov (1997) for the ion injection at quasi-parallel shocks.



PROBABILITY DISTRIBUTION FUNCTIONS OF TURBULENT
FLUCTUATIONS
IN THE SOLAR WIND

L. Sorriso-Valvo (1), R. Bruno {2) and V. Carbone and P. Veltri (3)

(1) Dipartimento di Fisica. Universitd della Calabria, 87030 Roges di Rende
(CS). Italy, (2) Istituto di Fisica dello Spazio Interplanetario/CNR. c.p. 27.
00044 Frascati, Italy, (3) Dipartimento di Fisica, Universitd della Calabna
87030 Roges di Rende {CS), Italy.

carbone@fis.unical.it

The probability distribution functions (PDF) of the velocity and magnetic field .

gradients in the solar wind have been analyzed using the Helios IT spacecraft
data collected in the inner heliosphere. We consider two different data sets.
one including the slow—wind periods and the other one including the fast-wind
periods. The PDFs have been' fitted with a theoretical function representing
a convolution between gaussian PDFs with variance distributed according to
a log-normal function. The resulting PDF depends on a single parameter A.
which characterizes the intermittency of the signal. and we studied the scaling
behavior of A vs. the time-scale 7. We found that A ~ 7=, but two distinct val-
ues for 3 are present. at least in the slow-wind. No differences appear between
velocity and magnetic field fluctuations.

ON THE NATURE OF INTERMITTENCY IN THE SOLAR

- WIND MHD TURBULENCE

P. Veltri (1). P. Veltri (1) and A. Mangeney {2)

(1) Dipartimento di Fisica, Universitd della Calabria. Arcavacata di Reade,
87036 - Roges di Rende (CS). Italy. (2) Department Spatiale, Observatoir: de
Paris - Meudon. Place Jannsen. 92190 - Meudon, France.
veltriofis.unical.it/Fax: (+39) 984 493187

Thirteen momh; of velocity and magnetic field data from ]SEE space experi-
ment have been used to calculate spectra and structure functions using Haar
wavelets thecnique.

Couditioned structure function definition allows

1. for the elimination of intermittency effects inspectra aud thus for a clear identification of which
kind of phenomenology of nonlinear cascade between Kolmogorov and Kraichnan is taking place in
Solar Wind turbulence;

2. for the identification of the most intermittent structures. which turn out to be either shock waves
or one dimensional cuerent sheets.in contrast with otdinary fluid intermittency. where the most
intermittent steuctures are two dimensional vortices.

ST7 Nonlinear processés in the jonosphere and

magnetosphere (co-sponsored by NP)

Convener: Rycroft, M.J.
Co-Convener: Fontaine, D.

SELF-SIMILARITY CONCEPTS FOR GEOMAGNETIC PULSA-
TIONS

Z. Vords (1), P. Kovécs (2), A. l\ormendl (3), AW. Green (4), T.A. Plyasova
Bakounina (4) and A. Juhédsz (5) )

(1) Geophysical Institute SAS, 947 01 Hurbanovo, Slovakia, (2) E6tvés Lorand
Geophysical Institute, Box 35, 1440 Budapest, Hungary, {3) Geophysical ob-

. servatory, Kossuth L.,91-93, 8237 Tihany, Hungary, (4) U.S. Geological Survey.

MS 968, Box25048, CO 80225-0046, Denver, USA, (5) E6tvos Lordnd Univer-
sity, Geophys. Dept., Ludovika tér 2, 1083 Budapest, Hungary.
Fax: [421]8182494

Recent analysis has shown that low frequency geomagnetic fluctuations exhibit
the same kind of scaling symmetry as MHD turbulent flows in the solar wind.
In this paper we analyse geomagnetic fluctuations on the time scale of geo-
magnetic pulsations. We use the data from two station pairs in Central Europe
and in Colorado, USA. First, we identify pulsations which characteristics are
controlled by the solar wind and separate the frequences of others which are
controlled by resonances (eigenmodes) of individual field lines. To this end we
use gradient methods and continucusly compute cross power spectral density
and cross phase dynamic spectra. ‘After the separation of quasi-periodic (field
line resonance) and broad-band components we apply the methodology of ex-
tended self-similarity to study scalings. The aim of this study is to understand
better the position of the geomagnetic pulsations in a complex energy cascade
with the driving energy source arising from the non-local interaction between
the solar wind and the magnetosphere.

PROPERTIES OF THE SOLAR WIND TURBULENCE AS
REVEALED BY THE WAVELET TRANSFORM

A.W. Wernik (Space Research Centre, Polish Academy of Scnences, Bartycka‘ .
18 A, PL-00716 Warsaw, Poland) 3

Solar wind turbulence is highly nonhomogenous, exhibiting well locahze‘c__l
jumps, spikes and discontinuities. These coherent structures are apparently
caused by nonlinear processes and play an important role in the dynamics of
turbulent plasma. The usefulness of the wavelet transform in studying tur-
bulence stems from the fact that it can be performed locally, preserving the
information about local features of the turbulence. We show that the high-
frequency (>0.01 mHz) local wavelet spectra of the Elsisser variables of the
low-speed solar wind at 0.3 AU are highly variable along the Helios 1 orbit.
Application of the wavelet-based nonlinear filtering allowed us to separate co-
herent structures from the noise-like, Gaussian background. Spectral indices
of the Elsasser variable Z+ are approximately -2 and -1 for the coherent and
noise-like components, respectively. Flatness of the wavelet coefficients show
that the outward propagating perturbations are non-Gaussian at scales less
than 30 minutes. while the inward perturbations become non-Gaussian at time
scales less than 1 hour, confirming the eatlier results.

FINITE ELECTRON MASS IN MAGNITOHYDRODYNAMIC
THEORY. STRONGLY NONLINEAR PERIODIC WAVES AND °
SOLITON. '

LM.Aleshin!, G.N.Aleshina?. V.I.Trukhin!
"\loscow State University

2('nited Institute of the Physics of the Earth
e-mail: imaGdelta.phys.msu.su

Starting from the multi fluid hydrodynamic approximation we have got
the generalazation of Ohm's Law in usual magnitohydrodynamic (MGD) -
theory. MGD approximationit is well known to be valid only for low fre-
quency perturbation. i.e. that frequency should be much less ion hyrofre-
quency «g;. Our equations take into account both Holl effect and the finite
value of electron mass. It is allow us to describe all low frequepcy spec-
tra {= < wg.} in-2-component low density (wp. € «,.) plasma. We have
got also an exact solution of generalized MGD equations. There are the
waves (periodic and soliton-like) traveling perpendicular to external mag-
netic field. We have calculated maximum amplitude of magnetic field for
that wave. The nature of the wave dispersion is essential electro-magnetic. -
because plasma is localy quazineutral for any wave amplitude.
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FIRST EVIDENCE OF SPECTRAL RESONANCE STRUCTURE
(SRS) OF ULF BACKGROUND ELECTROMAGNETIC NOISES
AT THE POLAR REGION.

P.P.Belyaev (1). V.Yu.Trakhtengerts (2), S.V.Isaev (1), J.Kangas (3) and
T.Bosinger (3)

(1) Radiophysical Research Institute (NIRFI), Russia , (2) Applied Physics
Institute of RAS, Russia . (3) University of Oulu, Fintand .
belyaevenirfi.sci-nnov.ru/Fax: [+007] 8312 369 902

" A high-sensitive, two component induction magnetometer has been used for
measuréments of natural electromagnetic noise in the frequency range 0.1 - 10
Hz. Observations were carried out at the receiving site Kilpisjarvi (L = 6) dur-
ing the l-st Finnish EISCAT-Heating Campaign in November, 1993. e have
examined the averag? magnetic spectra for four magnetic polarizations {linear.
N-S and E-W. and circular. R and L) with spectral resolution of 0.1 Hz and
time resolution of 13 min. During at least four out of twelve nights covered
by measurements. clear evidence of Spectral Resonance Structure (SRY) was
obtained in the magnetic spectra. The SRS is appeared in a deep sinuousform
modulation of noise spectral amplitude along the frequency axis with 3-4 spec-
tral maxima and distance between ones. varied over period of measurements
from'0.5 to 1.5 Hz. The temporal variations of SRS pattera differed from those

- of:midlatitude ones. as observed near N.Novgorod, Russia but were in a good
accordance with EISCAT measurements of electron density in the F-layer of

. ionosphere.

FIRST TEST MEASUREMENTS OF ARTIFICIAL ULF SIGNALS
AT THE LONG DISTANCE 1500 KM

P.P.Belyaev (1). L.A.Sobchakov (2), A.V.Vasilyev (2). N.L.Astakhova (2).
S.V.Polyakov (1) and S.V.Isaev (1)

(1) Radiophysical Reséarch Institute (NIRFI), 25/14 B.Pecherskaya st.. 603600
N.Novgorod. Russia.. (2) Russian Institute of Powerful Radiostructure (RIPR).
68, 11-Line st., 199161 St.-Petersburg. Russia .
belyaev@nirfi.sci~rnov.ru/Fax: [+007] 8312 369 902

During September 13-19, 1993, RIPR. St.-Petersburg and NIRFI, N.Novgorod.
Russia performed the first measurements of artificial ULF signals in the fre-

. quency range 1-3 Hz at the distance of 1500 km between transmitter and re-
ceiver. The ULF Facility, located at the Kola peninsula. near Murmansk. Rus-
sia was consisted of 53-km powerline with radiation current of 130 A and was
grounded at both ends. The operating frequencies were 1.3. 2.6 and 5.2 Hz (20
min “on”,10 min "off ') during each of three 2-hour cycles a day. evening and
early morning conditions. The receiving site was located near N.Novgorod and
provided the measurements of two Hy_s (H) and He.i (D) magnetic compo-
nents. The observed magnetic field strengths and magunetic vector polarizations
were found to be in line with the simple waveguide-cavity theory pradictions

. for daytime conditions and to be in a dramatic discrepaney for nighttime oues.
The measured distinctions can be explained by a significant influznce of an
additional portion of the magnetic signal ducted into MHD-ionospheric waveg-
uide and by ionospheric resonance properties (lonospheric Alfven Resonaror)
above transmitter and receiver.

EXPERIMENTAL INVESTIGATIONS OF THE IONOSPHERIC
ALFYEN RESONATOR FROM ELECTROMAGNETIC NOIS
BACKGROUND OVER THE SOLAR CYCLE OF 1985-1995

P.P.Belyaev (1), S.V.Polyakov (1), E.N.Ermakova (1} and S.V.[saev (1)

(1) Radiophysical Research Institute (NIRFI). 25/14 B.Pecherskaya st.. 603600
N.Novgorod. Russia.. :

belyaev@nirfi.sci-nnov.ru/Fax: [+007] 8312 369 902

Based on long-term observation of the resonance structure in the magnetic field
spectrum (RSS). recorded in the frequency range of 0.1-10 Hz over one complete
solar cycle (11 years), it was found. that the resonance conditions for the Alfven
waves in the ionosphere {ionospheric Alfven resonator) are determined by the
level of the solar activity. RSS are regulary observed in years of minimum
solar activity, and are practically absent in years of maximum solar activity.
These experiments were performed during 1985-1995. It was shown thereby.
that the consideration of the ionospheric Alfven resonator will allow to explain
the dependence of the RSS on the solar activity.
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ELECTROMAGNETIC REMOTE SOUNDING OF RESONANCE
PROPERTIES OF POLAR IONOSPHERE IN THE ULF FRE-
QUENCY RANGE 0.1 - 5 HZ WITH USING OF HF POWERFULL
HEATING FACILITY.

P.P.Belyaev (1). J.Kangas (2). T.Bosinger (2}, V.Yu.Trakhtengerts (3).
S.V.[saev (1) and M.Rietveld (4)

(1} Radiophysical Research Institute (NIRFI). 25/14 B.Pecherskaya st.. 603600
N.Novgorod. Russia. (2} University of Oulu. FIN-90570 Oulu. Finland, (3) Ap-
plied Physics Institute of RAS, 16, Ulyanova st.. 603000 N.Novgorod, Russia.
(4) EISCAT Scientific Association. N-9027 Ramfjordbotn. Norway.
belyaevOnirfi.sci-nnov.ru/Fax: [+007] 3312 369 902

Measurements of ULF (0.1-3 Hz) artificial signals excited in lower ionosphere
by amplitude modulated HF (4-8 MHz) radiation from "Tromse™ heating Fa-
cility were performed by joint Russian-Finland scientific team ducing the 1-st
Finnish EISCAT-Heating Campaign in November, 15-19. 1993. At the receiv-
ing site " Kilpisjarvi” (100 km from Facility). four magnetic field polarizations
wer2 available in measnrements - two linear and two circular ones. Clear sin-
uousform amplitude-frequency responce of signals was detected. The distance
between two neiboring amplitude maxima or minima along frequency axis var-
ied from 0.5 to 1.5 Hz with dependence on daytime conditions of experitnental
cyules. This resonance frequency pattern was more visible for artificial signals
{cletived by coherent integration) then the exhibition of Spectral Resonance
Structurs of background magnetic noises, derived from averaged noise spactea
in the same time and which is discussed in accompanied communication.

PARAMETRIC DECAY OF ELECTROMAGNETIC PUMP WAVE
IN TWO-DIMENSIONAL INHOMOGENEOUS PLASMA

N. Borisov (1). P. Stubbe (1) and L. Gorbunny (2)

(1} Max-Planck Institut fiir - Aeronomie. Ratlenbure-Lindau,  Germany.,
(2) P.N Lebedev Physical fnstitute. Moseow. Rossia,
borisov@linaxi.mpas.gudg.de/Fax: [19 -970- 1N

Due 1o the action of strong HE electromagnetic waves artificial plasma ireeg-
ularities appear in the jonosphere which have an influence on vacious uonline
ear effects, eg. stimulated electromagnetic emission (SEE Different proresses
inchiding decay instabilities are responsible for the peeunliarities of the hroad-
band spectean of the SEE. Up to now deeay instabilities in eelation with SEE
were discussed neglecting longitudinal inhomageneity of the medinm and wave
propagation along the magnetic field fine. “These two Butars may eeduee con-
siderably the wave interaction. We consicl v the decay in<tability of the EM
pamgewave into upper hybeie (UH) and lowee hiybid (L1 waves as a first step
in the ereation of the downshifted maximum (DN in e SEE, Tn distinetion
from previous paprers the ease when UID waves are teapped in weak plasma
cuclimerinents along the magnetic field line is investigared, Tt is shown that
transversal inhomngeneity of the wedium i< also very important and should
Lie faken into account . The linear stage of instability i< analvsed and the fee.
queney range of the excited UH waves is fonnd 10is <hoaen that such spectenm
is simtiliar to the speetrum of DM in SEF

ON THE PEDERSEN CURRENT CARRIED BY ELECTRONS

S. C. Buchert and S. Saito

Solar-Terrestrial Environment Laboratory, Nagoya University. Chikusa-ku,
Nagoya 464-0814, JAPAN.

scb@stelab.nagoya-u.ac.jp/Fax: [31) 52 789 4311

According to text books the Pedersen current is carried by ions and has a max-
imum flow around an altitude of 125 km. When the perpendicular electric field
in the ionosphere gets sufficiently large. then the Hall current at heights around
108 km becomes unstable. The excited plasma waves reflect VHF radio waves
leading to the so-called radio aurora. Farley (1963) and Buneman (1963) first
treated the linear theory of this current instability. From ohservations using
incoherent scatter radars it is also known that during such strong electric field
events the electrons in the E region get heated and a substantially enhanced
temperature is maintained against the relatively inteuse cooling processes in
the atmosphere. In this talk we show. that then. as the conservation of en-
ergy implies, the wave-electron interaction in the quasi-linear stage must lead
to a Pedersen current carried by electrons. Both. the heating and deflection
of the electron drift vector from the ExB direction limit a further growth of
the waves. Using EISCAT observations and models for the cooling processes.
we estimate the electron Pedersen current to amount to about 20 percent of
the jon Pedersen current once the instability threshold is exceeded. The iono-
spherie instability mechanism considered by us might play a triggecing role
for the excitation of other instabilities and reconfiguration in the ionosphere-
magnetosphere coupling.



. DYNAMICAL RAY FOCUSING IN lNHO)lOGENEOL'S
PLASMA

V.A. Buts, V.A. Chatskaya, O:F. Tyrnov
Kharkiv State University. Kharkiv. Ukraine
E-mail: abuts'@bigfoot.com

Ray dynamics is investigated by Hamiltonian mechanics method.
For certain values of the parameters of smooth and penodlc
inhomogenéities. it is possible a dyvnamical ray tocuamﬂ .

It has been determined the conditions on which rays'oscillate
around the position of the synchronous ray. and there takes place a
dynamical ray focusing. :

The focusing caused by a periodic inhomogeneity is similar to the
secondary resonance in the resonance theory of perturbation in
Hamiltonian systems. On certain conditions. there may take place an
overlap of the regions corresponding to nonlinear resonances in the
phase space, and this results in spatial fluctuations ot rays becoming
chaotic.

INFLUENCE OF PLASMA DENSITY FLUCTUATIONS ON
PLASMA-BEAM INTERACTION

Buts A. V.. V. A, Chatskaya. O, . Tvinov
Kharkiv University. Kharkiv. Ukraine
E-mail: abutsd bigtoot.com

It is investigated the instability of the beam that moves in plasma
with the density which stochastically varies in space or time.

The dynamics ot any order of moments is studied when the plasma
density changes in space or time. It is shown that every sequential
moment grows faster than the previous one. The in¢rement of the
second moment exceeds the increment of the regular part of the signal
more than two times. The result of this dependence of increment is
punctuate character of instability growth and the appearance of some
critical length of interaction area where the amplification of the regular
signal is possible yet. The maximum time what need for signal
destroying by fluctuations is calculated.

CHORUS EMISSIONS PRODUCED BY A BACKWARD WAVE
OSCILLATOR. IN THE MAGNETOSPHERIC CYCLOTRON
MASER

A. G. Demekhov (1), V. Y. Trakhtengerts (1) and D. Nunn (2)
(1) Institute of Applied Physics, 46 Ulyanov st., 603600 Nizhny Novgorod, Rus-
sia, {2) Dept. of Electronics and Computer Science, University of Southampton,
Southampton SO9 5NH England.

" andrei€appl.sci-nnov.ru/Fax: +7 8312 36 2061

The influence of the inhomogeneous geomagnetic ficld on the backward wave os-
cillator generation regime in the magnetospheric cyclotron maser is considered.
This regime is due to the absolute instability of a quasimonochromatic whistler
wave in the near-equatorial region of the Earth's magnetosphere caused by en-
ergetic electrons with a step-like deformation of the distribution function in
parallel velocity. Such a deformation is formed due to the quasi-linear interac-
tions of energetic electrons with noise-like emissions having an upper frequency
cutoff. In this paper, it is proven that the absolute instability leading to the
backward wave oscillator generation regime can be achicved for magretospheric
conditions. For this, the linearized sclf-consistent equations for the wave ampli-
tude and energetic electron resonant current in a parabolic external magnetic
field are solved. The spatial profile of a whistler mode wave formed duc to
cyclotron resonant interactions is determined; threshold parameters for the ab-
solute instability arc obtained. The implications for chorus generation in the
magnetosphere are discussed. .

RECENT DEVELOPMENTS IN THE CHARACTERIZATION OF
NONLINEAR WAVE PHENOMENA IN SPACE PLASMAS

T. Dudok de Wit

Centre de Physique Théorique, C\ RS and U niversité de mencn Luminy case
907, F-132338 Marseille cedex 9, France.

ddwit@cpt.univ-mrs.fr

Progress in understanding nonlinear phenomena in space plasmas is intimately
related to our capacity of characterizing such phenomena by means of physically
ralevant concepts. During the last decade, many developments in that field have
shown that it is still open to considerable progress. Some of these novel concepts
are reviewed here. )
The emphasis is put on a series of concepts thar ar2 intimarely related : topo-
logical proparties (scaling laws, self-similarity). comple {hierarchical struc-
nures) and self-organisation (vohetent structures). Throuzh a review of recent
results obtained in space plasmas, the inferance of these properties from exper-
irnental data and their relevance (ot irrelevance) for the study wave phenomena
will be discussed. ) '

A DYNAMICAL STUDY OF INDUCED SCATTERING

B. Lefebvre and V. Krasnosel'skikh
Laboratoire de Physique et Chimie de I'Environnement, 45071 Orlpan: France.
LetebvrgOcnrs-orleans. fr/Fax: (33] 238 631 234

We investigate dynamical properties of a simple model of electro»tauc wave-
wave interaction in the induced scattering limit (case of an isothermal plasma).
without making use of the random phase approximation (Zakharov. V.E..
Musher, S.L. and Rubenchik. A.M.. Sov. Phys. JETP 42(1), 80-86 (1973)).

PULSATING AURORAS AND THEIR CONNECTION WITH VLF
EMISSIONS OBSERVED IN NORTHERN FINLAND

R. Manginen (1). K. Kaila(1). A. Oikarinen (1) and J. Manninen (2)

- (1) University of Oulu, Dept. of Physical Sciences. Finland, (’) Sodankylid

Geophysical Observatory. Finland
Reijo.Manninen@oulu.fi / Fax +358-8-5531287

- Pulsating aurorais a substormu recovery phase phenomenon and is mainly seen on

the morning side of the auroral oval. The pulsating precipitation of the auroral
electrons is a consequence of wave-purticléinteractions in the magnetosphere close
10 the equatorial plane. These wave-particle interactions between whistler-mode VLE
waves and magnetospheric elecmons lead to a pitch angle ditfusion of the elecwons
and this can lead to precipitation of the electronsinto the ionosphere. This pulsating
precipitationis then seen as auroral intensity pulsations. Modzls of pulsating aurora
ar2 based on the cyclotron instability of rapped particles.

Simultaneous auroral and VLF measurements kave been made during EISCAT and
VLF campaingsin Northern Finland every winter since 1990. Auroral recordings are
made using a low-light-level TV camera. VLF sigaals (200 Hz - 9.2 kHz) detected
by two loop antennas are recorded on audio tracks of the same video tape as ayroral
measurements. TV recordings are analyzed by digitizing them and VLF fecordings
are analyzed by an analysis package developedat the Sodanks!i Geophysical Obser-
vatory. The measurements preseated here were made ac Porojirvi (69.17°N, 21 47°E)
in 1993, 1997 and ar Kalkkoaivi (68.73*N. 22.11°E1in 1994. Here we present some
resules of the connection between pulsating auroral patches and VLF emissions.
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"ON PARTICLE ACCELERATION BY LOWER HYBRID
TURBULENCE ‘

DURING IONOSPHERIC MODIFICATION EXPER-
IMENTS

E. Mishin and T. Hagfors

Max-Planck-Institut fir Aeronomie, Katlenburg-Lindau, Germany
mishin@linaxl.mpae.gwdg.de/Fax: +49-5556-979240

The acceleration of ions and electrons by lower hybrid turbulence
is widely used for the interpretation of particle spectra in space
and laboratory plasmas. On the other hand, excitation of the lower
hybrid turbulence appears to be a necessary element of the gen-
eration mechanism of the outshifted plasma lines and stimulated
electromagnetic emission. observed during the injection of intense
HF radiowaves into the ionosphere. It is the aim of our paper to
define the parameters of the accelerated electron and jon spectra
characteristic of the ionospheric modification experiments in the
polar ionosphere. :

ON THE NONLINEAR TRIGGERING OF VLF EMISSIONS BY
POWER LINE HARMONIC RADIATION

" D.Nuna (1), L Mannigen (2, T.Turunen (2). V.Trakhtengzcts (3) and N Erokhia (4;
(1) Southampton Univecsity. UK. (2) Sodankyla Geophysical Observatory, Finland.
(3) IAP, Nizhni Novgorod. Russia. () SRI, Moscow. Russia .

Jyrki. Manninen@ sgo.fi / Fax +358-16-619875

The Jan 1993 VLF campuiga by Sodankylu Geophysical Observatory at Porojievi in
Northern Finland has produceda remarkable dataset of VLF emissions. The data is
characterised by a high incidence of power line harmonics. and also by frequent
echoing of events up to six times. The PLHR lines are identified as being due to the
Finnish power system, since the dominant lines occur at £=30-(12n21) Hz. Thereis
clear evidence that these PLHR lines penetrate the magnetosphere and trigger VLF
emissions in the equatorial zone A wide variety of emission forms are noted,
namely steep multiple risers, upward and downward hooks. In this paper we
aumerically simulate emissions triggeced at 2950, 3650 and 4150 Hz. Thecode is a
1D EM code using the Vlasov Hybrid Simulation technique (VHS). It assumes
parallel propagation and a hot anistropic electron distribution function giving linear
growth rates ~60 dB/s. The code has a bandwidth ~50 Hz, and permits linear spatial
variations of wavenumber Muking plausible choices for L shell and equatocial cold
plasma density. successtul simulations have been made of PLIIR wuiggeced risecs.
fallers and upward hooks. Simulated sweep rates ~1 kHz/s were in very good
agreement with the dara. The simulations also revealed key aspects of the
phenomenon of triggered VLF emissions. When the eguatorial linear growth rat2
exceeds s threshold 50 dB/s the pl comes nontinearly absolutely unstable. At
the end of the linear growth phase. a stable nonlinear structure rmed a generation
region (GR) is set up. Risers and fallers have different distinet GR structures, snd
hooks result when GR type changes. Interestingly the basic physics of VLF
emissions is almost the same. wether one is at 1.=3.4, 5.6 or 10.

MODULATIONAL INTERACTION OF LOWER-HYBRID
WAVES AND FORMATION OF COHERENT STRUCTU-
RES IN THE MAGNETOSPHERE

S. I. Popel
Institute for Dyramics of Geospheres, Leninsky pr. 38, Building 6,
117979 Moscow, Russia. E-mail: popel@td.lpi.ac.ru

A universal nonlinear formalism is presented for the description of the
dynamics of random and regular lower-hybrid fields. This formalism
allows us to obtain the integral equations describing the modulational
instability of spectra of lower-hybrid waves, find the rates and thresh-
olds’ of the instability. It is shown that the appearance of the instability
thresholds is possible only for the spectra which occupy the whole region
in the wave vector space where the waves can exist. The instability is
investigated in detail for the parameters of the waves and the magneto-
spheric plasma inherent in the conditions of the observations carried out
by the satellite Freja. It is shown that the coherent field formation and,
correspondingly, the formation of the state of strong turbulence in the
magnetospheric plasma is connected with the development of the modu-
lational processes. In particular, the magnitudes of the threshold density
of the lower-hybrid fields, which characterize the process of excitation
of regular fields in the Earth's magnetosphere and have been observed
by the satellite Freja, are explained by considering the thresholds of the
modulational instability.
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MAGNETOSHEATH'S MODEL IN THE CGL APPROXIMATION

M. [ Pudovkin (Institute of Physics, St. Petersburg State University, St. Pe-
tersburg, Russia 198904)

B. P. Besser (Space Research Institute. Austrian Academy of Sciences, A-
3010 Graz, Austria)

V.'V. Lebedeva and S. A. Zaitseva (Institute of Physics, St. Petersburg State
Cniversity, St. Petersburg. Russia 193904)

Parameters of the solar wind plasma and magnetic field in the magnetosheath
in dependence on the IMF orientation are calculated for an anisotropic plastna
in the CGL-approximation. There is shown that for given parameters of the
solar wind, the temperature anisotropy of the magnetosheath plasma results
in a decrease of the magnetic field inteusity and of the plasma density at the
magnetopanse, especially for a southward [MF. Influence of the pitch-angle
diffusion of protons on the magnetosheath parameters is discussed.

DEMODULATION OF HF RADIO TRANSMITTER SIGNALS BY
THE POLAR ELECTROQJET

M. J. Rycroft (1), A. G. Demekhov (2), V. Y. Trakhtengerts (2), J. Manni-
nen (3) and T. Turunen (3)

(1) International Space University, Parc d'Innovation, Boulevard Gonthier
d'Andernach, 67400 Tlkirch, France, (2) Institute of Applied Physics, 46
Ulyanov st., 603600 Nizhny Novgorod, Russia, (3} Sodankyla Geophysical Ob-
servatory, Sodankyla, Finland.

rycroft@isu.isunet.edu

The ionospheric demodulation of modulated signals from HF broadcasting
transmitters by the polar electrojet is considered. The main effect is caused
by the formation of an ionospheric travelling wave antenna. This antenna ra-
diates demodulated ELF/VLF waves in two directions, one of which coincides
with the line connecting the broadcasting transmitter with the ELF/VLF re-
ceiver, and the other is the mirror image of this line relative to the direction
of the ionospheric current. Tn this paper, attention is paid to the demodula-
tion effects from the curved and non-stationary clectrojet. Tt is shown that the
curvature and temporal variations of the polar electrojet can lead to focus-
ing or defocusing of the demodulated ELF/VLF signal. causing fast variations
of its amplitudc and polarisation. Quantitative estimates of these effects are
presented.

THE ROLE OF THE ELECTRON-TO-ION TEMPERATURE RA-
TIO AND TRANSIENT ELECTRONS IN THE LINEAR STABIL-
ITY OF THE QUASI-NEUTRAL SHEET TEARING MODE

M. L Sitnov (1) and H. V. Malova (2)

(1) Institute of Nuclear Physics, 119399 Moscow, Russia. (2) Institute of Nu-
clear Physics, 119899 Moscow. Russia.

stn@decl.npi.msu.su/Fax: 7{095] 939 3553

The linear stability of the tearing mode in the magnetotail current sheet with
nonzero normal component of the equilibrium magnetic field ficst obtained
by Lembege and Pellat {1932} considered the electrons to be trapped in the
current sheet. The sufficient stability criterion severely limits tearing instabilicy.
interpreted as due to electron compressibility. The electron population in the
current sheet however consists of trapped as well as transient populations. The
integral equation for the perturbed electron densi ty including both trapped
and transient populations is obtained within the drift kinetic approximation.
It is shown that due to the transient population the electrosraric contribution
to the flux tube integrated electron density does not vanish. but dominates at
sufficiently small electron temperature. The formation of the plateau in the local
density profile along the field line at sufficiently small T, /T, is demonstrated and
a new sufficient criterion of stability is obtained. As compared to the original
criterion of Lembege and Pellat [1932! the stability condition is reduced by a
factor of (3T, /T,)?. Thus marginal stability state may be reached for sufficiently
cold electrons as noted earlier by Schindler {1974;.



SPRITE EFFECTS ON THE IONOSPHERE

A.I. Sukhorukov and - P. Stubbe (Max-Planck-Institut fir Aeronomie,
D-37191 Katlenburg-Lindau, Germany)

Sprites and Elves are brief luminous flashes, occurring over mesoscale convec-
tive systems at altitudes of about 50 ~ 90 km and preceded by strong tropo-
spheric discharges. Their mechanisms are believed to be the direct heating of
“frée’ electrons up to a few eV and the breakdown of the atmosphere (at heights
where the density is sufficiently low) due to the large electromagnetic and
quasi-electrostatic fields, or/and the runaway breakdown iniciated by cosmic
rays. These strongly nonlinear processes are associated with a large transient
current and convert a part of the LF - HF energy, as well as a part of the elec-
trostatic energy of the tropospheric discharge, into the energy of the transient
ULF - ELF radiation (Sukhorukov et al, GRL 23,2911, 1996; Sukhorukov and
Stubbe, GRL 24, 829, 1997: GRL 24, 1639, 1997). The energy conversion results
in an -unusually effective excitation of a number of the large—scale electromag-
netic resonance phenomena in the Earth environment, such as the Schumann
resonances and the transversal resonances of the Earcth~ionosphere cavicy, and
“the Alfven resonances in the upper ionosphere. A review of these and of a num-
ber of other Sprite-related nonlinear phenomena in the ionosphere, already
discovered or predicted, will he given.

LINEAR AND NONLINEAR PROPERTIES OF ALFVEN WAVES
IN PLASMAS CONTAINING HIGHLY CHARGED IMPURITIES
OR DUST

S.V. Viadimirov and N.F. Cramer
School of Physics, The University of Sydney NSW 2006, Australia.
S.Vladimirov@physics.usyd.edu.au/Fax: {61} 2 9331 7726

Processes in dusty plasmas are being studied intensively because of their im-
portance for a number of applications, in pamculat in plasmas of the Earth’s
environment.

The dust affects plasma collective properties in many ways. The simplest ef-
fects are due to the charged dust grains carrving a proportion of the negative
charge of the plasma. Even if this proportion is quite small and the dust dy-
narnics is ignored, it can have a large effect 'on propagation of some waves (e.g.,
hydromagnetic Alfvén waves at frequencies below the ion-cyclotron frequency).
We consider dispersion characteristics of low frequency electromagnetic waves
propagating in a magnetized plasma with immobile dust grains and finite elec-
tron temperature. Modification of the Alfvén resonance absorption mechanism
due to the presence of the dust is discussed. Nonlinear effects in propagation
of Alfvén waves parallel to the external magnetic field are considered, and sur-
face Alfvén waves are discussed. Also, formation of shocks in dusty plastnas is
examined. ’

COLLECTIVE CHARGING PROCESSES IN DUSTY PLASMAS

S.V. Vladimirov
School of Physics, The University of Sydney NSW 2006, Australia.
S.Vladimirov@physics.usyd.edu.au/Fax: (61] 2 9351 7726

Processes in dusty plasmas are being studied intensively because of their im-
portance for a number of applications, in particular in plasmas of the Earth's
-environment.

The dust grain charge is mostly determined by-plasma currents. We focus
our attention here on this charging machanism. and consider its influence on
plasma waves. The main difference of dust particles from heavy ions is that
the dust charge is not fixed. Thus plasma collective perturbations lead to dust
charge fluctuations which in turn affect the plasma waves. Physical processes
with frequencies of order or iess than the dust charging frequency are strongly
affected by the dust charge fluctuations. The kinetic theory of a dusty plasma
taking into account the dust charge perturbations is discussed.

NONLINEAR INTERACTION OF WHISTLER WAVES WITH A
MODULATED THIN ELECTRON BEAM

A.S, Volokitin lokmn(l)andC Krafft (2) :
(1) Institute of Terrestrial Magnetism. Ionosphere and Radiowave Propagation.
Academy of Sciences, Moscow

(2) Laboratoire de Physique des Gaz et des Plasmas Centre National de la
Recherche Scientifique, Université Paris-Sud, Orsay
Catherine.Krafft @ lpgp.u-psud.fr/Fax: 33-1-01 69 1578 44 -

The nonlinear theory of a thin modulated electron beam interaction with a
monochromatic whistler wave is considered. The " selfconsistent set of
differential equations describing the wave amplitude evolution and the beam
particles motion has been solved by a computer code. We discuss here the results
issued from the numerical solution of the differential svstem, and namely the
physical features of the nonlinear beam-wave interaction (trapping. slowing
down of the beam. wave damping. multiple bunching. beam focusing) as well as
the influence of the physical parameters on the wave emission: beam energy and
density. initial beain velocity distribution and beam current modulation. We have
shown that the trapped particles -are the source of the emission. they are
decelerated in phase with the wave and remain in Cherenkov resonance with it
owing to a nonlinear shift of the parallel wave number. No quasi-periodic
exchange of energy between the wave and the particlés has been observed.

Self-affine fractal dynamics of the activities of the Sun and magnetosphere of the
Earth

0.D.Zotov Observatory Borok IPhE, 152742 Borok, Yaroslavl. Nekouz Russia)

At the analysis of dynamics of solar (international SunSpot Number - SSN and
SOLAR RADIO FLUX 10.7 sm - SRF) and geomagnetic (Ap- and Dst-indexes)
activities (everywhere - daily average meanings for the period with 1960 for 1996
years) within the framework of the concept of the stochastic fractals with the methods
of the Hurst (H) and calculations of fractal dimension on a covering it is shown. that
chaotic dynamlcs of all indexes (without periodic components of 22-year's cycle) -
self-affine’ stochasnc fractals: H(SSN)=0.74, H(SRF)=0.82, H(Ap)=0.63. H(Dst)=0.80.

Are considéred the fractal dimensions and statistics of distribution of characteristic
time's intervals for all processes. Is shown the dynamics of dimensions in a cycle of
solar activity. Fractal properties of SSN correlate with fractal properties Ap, and SRF
correlates with Dst. Statistics of time's intervals various for all indexes. Is shown that
the minimum by derivative from dynamics of yearly average meanings of SSN
corresponds to @ maximum of fractal dimension of geomagnetic activity-and vice
versa. Generation chaotic components on the Sun are not connected to generation
periodic components of solar activity. Periodic component of activity of the Sun
influences on chaotic dynamics of geomagnetic activity. Annual dynamics of fractal
dimensions of SSN (SRF) in dynamics of geomagnetic activity is not observed.
Annual dynamics of fractal dimension Ap correlates with dynamics of yearly average
meanings Ap. but for SSN. SRF and Dst such correlation is not observed. Marked by
Hurst the fact, that the patre chooses H t 0.7 in global sitations, fi nd: the
confirmation in indexes of the activity of the Earth and Sun.
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ST8 The high-latitude ionosphere and magnetosphere:
coupling and solar wind forcing

Convener: Woch, J.
Co-Convener: Villain, J.-P.

SUPERDARN OBSERVATIONS OF SMALL-SCALL EXPAND-
ING STRUCTURES

R. André (1), J.P. Villain (1), V. Krasnosel’skikh (1) and C. Hanuise (2)

(1) LPCE/CNRS, 3A Avenue de la Recherche Scientifique, 45071 Orléans cedex
2, France, {2) LSEET/CNRS, Université de Toulon, BP132, 83957 La Garde
Cedex, FRANCE.

raandreQcnrs-orleans. fr/Fax [33] (0)2 38 6312 34

The F-region plasma is usually totally magnetlzed and flows across the mag-
netic field with a velocity V = ExB/B2. This explains why we can expect 2
divergence free motion of the plasma in the plane perpendicular to the magnetic
field. In this presentation, we present several cases where the plasma motion
is locally highly divergent and forms a small-scale expanding structure. They
have been always observed during periods of northward interplanetary mag-
netic field, near the polar cap boundary, in the nighside ionosphere, where the
convection pattern is very irregular for Bz north. No global motion of the struc-
tures is observed, their lifetime is about 5-10 minutes and their characteristic
scale size is about 150 km. In this presentation, we describe those event in terms
of ions demagnetization in the F-region. By using a description of the data with
the collective wave scattering theory, we also show that the turbulence regimes
inside these structures can be described as a demagnetization event. We explain
those events by an anomalous transport induced by turbulence, raising from a
. plasma-beam interaction. This process is then related to the global geophysical
condition, when the interplanetary magnetic field is northward.

HIGH-LATITUDE IONOSPHERE AND MAGNETOSPHERE
DEPENDENT ON THE SOLAR WIND MAGNETIC FIELD

E. S. Belenkaya

Institute of Nuclear Physics, Moscow State University, 1198999, Moscow,
Russia.

elenatdeci.npi.msu. su/Fax: [07] 095 939 08 96

Solar wind magnetic field orientation determines the global magnetosphenc
magnetic field structure and corresponding high-latitude quasi-static iono-
spheric convection in two hemispheres. Dependent on interplanetary magnetic
field (IMF) orientaton, different types of reconnection exist: two-dimensional
reconnection at merging line for southward IMF; three-dimensional reconnec-
tion at neutral points for northward IMF; simultaneous existence of both of
these merging types for near-radial IMF. For the near-radial IMF, ionospheric
convection pattern represents on principle new structure reflecting features of
both two-dimensional and three-dimensional mergings existing simultaneously.
Together with vortex pattern and reverse convection, only a part of an open
field line region’s boundary is equipotential. The other part includes ionospheric
projection of merging line, which is intersected by open and closed field lines
during their convection.
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GEOPHYSICAL EFFECTS OBSERVED BY GROUND-BASED HF
DISTANCE DIAGNOSTIC TOOLS DURING TROMSO HEATING
EXPERIMENT

N.F. Blagoveshchenskaya (1), A. Brekke (2), V.A. Kornienko (1), M.T. Rietveld (3)
(1) Arctic and Antarctic Research Institute, St.Petersburg, Russia, (2) Auroral
Observatory University of Tromse, Norway, (3) EISCAT Scientific Association,
Norway

nataly@aari.nw.ru / Fax:+7-812-352-2688

Results are presented from the Tromse Heating experiment on 17 February 1996 in
the E,-layer of the auroral ionosphere during magnetospheric substorm in which HF
distance diagnostic tools located in St.Petersburg, Russia, combined with multi-
instrument observations at Tromse, Norway, were employed. Observed geophysical
phenomena initiated by the Tromso HF heater action on the nightside auroral E,
region of the ionosphere are the following: (1) the appearance wave variations in
Doppler frequency shifts correlated with magnetic pulsations in the D-component at
Tromso within Pcd range (115 s) coinciding in time with the onset of the substorm
expansion: (2) the evidence of local substorm current changes: (3) stimulated
electron precipitation lasting for 40-60 s due to a cyclotron resonant interaction of
natural precipitating electrons with heater-induced whistler waves in the
magnetosphere during substorm expansion. Obtained results clearly show the
evidence on the modification of the ionosphere-magnetosphere coupling during
magnetosphenc substorm produced by powerful HF raduo waves in the auroral Eg
region of the ionosphere.

FORMATION AND EVOLUTION OF SAID IN THE
COURSE OF A SUBSTORM :

J. De Keyser, M. Roth, and J. Lemajre
Belgian Institute for Space Aeronomy, Brussels, Belgium

We propose a physical mechanism that explains why subauroral ion
drifts (SAID) are formed in the course of a substorm and how they
evolve. An SAID is considered to be the jonospheric signature of a mag-
netospheric interface between the cold plasmatrough and hot injected
plasma moving inward. The flow shear that exists across such an inter-
face in the vicinity of the plasmapause is responsible for the generation
of intense electric fields in the pre-midnight sector, where SAID are ob-
served. Quantitative simulations confirm that this mechanism accounts
for SAID width and peak drift velocity. The mechanism explains why
SAID are never observed equatorward of the plasmapause. The inward
traveling time of the injected plasma agrees with the delay between sub-
storm onset and the apparition of SAID; the evolution of the jonospheric
drift profile is consistent with observations as well.

STRUCTURE OF AURORAL PRECIPITATION IN MAGNETO-
SPHERE MORNING SECTOR: RELATION WITH CONVEC-
TION REVERSAL BOUNDARIES AND FIELD-ALIGNED CUR-
RENTS

Y. I Feldstein

Institute of Terrestrial Magnetism and Radic Wave Propogation, Troitsk,
Moscow Region, 142092 Russia.

gromova@top.izmiran.troitsk.ru

Location of boundaries of vatious structural regions for near-midnight sector
of magnetosphere was discussed in detail by Newell et al {1996], Feldstein and
Galperin {1996]. This classification is based on physically substantiated bound-
aries of regions with different physical characteristics as far as structure of
precipitating plasma fluxes and their energy spectra in the interval from dozen
eV to dozen thousands eV are concerned. The precentation covers auroral plas-

. ma precipitation structure in magnetosphetic morning sector based on similar

data about simultaneous intersections of high latitude region by Viking and
DMSP F7 satellite. The structures classification strongly relies on plasma fluxes
spectrogramms, their pitch-angle characteristics and morphological peculiari-
ties. Relationship among plasma structures and location of Region 1/Region 2
field-aligned currents, large-scale magnetospheric convection is discussed. FAC
intensity and direction was determined on the basis of magnetic field variations
measurements on board DMSP F7 and Viking, while convection direction was
Aetermined based on Viking observations of electric fields.



INNER MAGNETOSPHERE RESPONSE TO THE PASSAGE OF
HELIOSPHERE CURRENT SHEET :
S.-Y. Fu (1) B. Wilken (1) and Q.-G. Zong (1)
(1) Max-Planck Institut fuer Aeronomie,
Lindau,Germany.

syfullinmpi.mpg.de/Fax: {49] 5556 979 139

During a CME positive phase on Jan. 11, 1997, When Geotail was moving in the
near-Earth duskside of LLBL (Low Latitute Boundary Layer), several energetic
ions bursts were detected by HEP-LD instrument. Such ions bursts were closly
related to the passage of the Filament or the Heliosphere Current Sheet (HCS)
which embedded in this CME event. The magnetosphere was relatively quiet
whereas the DST index get rather high positive values.

The present paper concentrates on composition observations obtained by the
energetic ion spectrometer HEP-LD. The variation of composition during the
passage of HCS/Filament was obvious. How a HCS/Filament interacts with
the magnetosphere and its physical impliation will be discussed.

D-37191 Katlénburg—

OBSERVED POLAR CAP IONOSPHERE DEPENDENCE ON IMF

J. M. Grebowsky (1), R. E. Erlandson (2)

(1) NASA Goddard Space Flight Center, (2)The Johns Hopkins University, Applled -

Physics Laboratory.
uSjmg @lepvax.gsfc.nasa.gov/Fax: 301-286-1683

The agents that control the polar cap ionosphere morphology have probably all been
identified and their effects explored through model studies. Many of the effects have
been clearly substantiated by measurements, such as UT, seasonal, hemispherical,
and solar cycle dependencies. Magnetospheric control has been less thoroughly
explored. Dependencies on magnetic activity have been singled out - complex time-
dependent changes are the most characteristic consequences of enhanced magnetic
activity. The direction of the interplanetary magnetic field (IMF) could have a more
clearly defined effect since the polar cap distribution of ionization is strongly
dependent upon the convection pattern. Sorting through complete data sets from
several ionospheric satellites, from near Fmax well into the topside ionosphere, a
clear IMF effect on the jonosphere was not found in the measurements from all
satellites. Nevertheless there are data sets that provide statistical evidence for
ionosphere electron density differences between the dawn and dusk sides of the polar
cap when the IMF component Bz was negative. The asymmetry in local time was
opposite for the northern and southern polar cap, and was opposite for positive and
negative By directions. No patterns could be clearly attributed to a By positive
state. These observations are consistent with modeled expectations.

CONJUGACY OF GEOMAGNETIC DISTURBANCES IN THE
AURORAL OVAL POLEWARD AREA

L. I. Gromova )

Institute of Terrestrial Magnetism and Radio Wave Propogation, Troitsk,
Moscow Region, 142092 Russia.

gromovaQtop.izmiran.troitsk.ru

The latitudional distribution of the geomagnetic field components are analyzed
using the records from the meridional chain of magnetometers in Scandinavia,
Nord in Greenland, Mirny and Komsomolskay stations in Antarctica. A par-
ticular consideration is given to a poleward expansion of the westward auroral
electrojet during the substorm expansion phase which occurs in a course of
a development of the magnetic storm main or recovery phases. The latitudi-
nal region where the westward electrojet is located in the Northen hemisphere
is compared with the westward electrojet polar edge location in the Southen
hemesphete. Various effects depending on the magnetic storm intensity and dif-
ferences between latitudinal distributions are investigated and discussed. The
Tsyganenko’s magnetospheric field model and the Alexeev's paraboloidal mag-
netospheric model are used to compare the conjugate geomagnetic phenomena
in both the Northern and Southern polar regions.

ANALYSES OF RELATIONSHIP POLAR ARC TO LARGE-
SCALE ELECTRODYNAMICS

S. A Golyshev

gromova@top izm:.ran tro:.tsk ™

Using Viking and DMSP satellite data calculations of the large scale high-
latitude ionospheric convection associated with polar cap arcs are fulfilled. On
Aug., 3 and Sept., 25, 1986 bright transpolar arcs were located in the north-
ern polar cap. Background high-latitude field-aligned. curzents (F AC) for these
periods were reconstructed from IZMEM model [1] on base of solar wind param-
eters. Field-aligned currents for polar arcs were reconstructed using the model
[2]. Calculations show that: 1)increase of the conductivity connected with the
polar arc changes large-scale convection insignificantly; and 2) FAC of polar
arc may change this convection near arc area more essentially. Space distribu-
tions of the ionospheric convection and the magnetic field on the ground level . -
associated with polar cap arcs are demonstrated. ]
1. Papitashvili V.O., Belov B.A., Golyshev S.A. et al. Electric potential pat-
terns in the northern and southern polar region parameterized by the IMF, J.
Geophys. Res. 1994, 99, p.13251.

2. Valladares C.E, Carlson H.C. The electrodynamic, thermal and energetic
character of intense sun-aligned arcs in the polar cap, J. Geophys. Res., 1991,
96, p.1379.

New method for reconstruction of the polar convection pattern

P. L. Israclevich and A. 1. Ershkovich

Department of Geophysics and Planetary Sciences, Raymond and Beverly
Sackler Faculty of Exact Sciences, Tel Aviv Umverstty, Ramat Aviv 69978,
Israel

A new method is suggested for restoration of instantaneous convection
pattern in the Earth's polar ionosphere. The method uses the electric field
vector measurements along the polar orbits as input data. Plasma convection
in the polar cap ionosphere is described as a hydrodynamic incompressible
flow. This description is valid in the region where the electric currents are
field aligned (and hence, the Loretz body force vanishes). In addition, the
problem becomes two-dimensional, and may be described by means of
stream function. Then, a solution of hydrodynamic equation for stream
function can be found in the polar cap regions surrounded by segments of
satellite trajectories, if the electric field vector components, measured along
the trajectories, are taken as boundary conditions. This solution corresponds

" rather well to the ‘true’ convection picture and may be considered as a

restored 'effective’ convection pattern. It is shown that the convection pattern
may be restored with a reasonable accuracy by mearis this method, by using
only the minimum number of satellite crossings of the polar cap.

OPTICAL SIGNATURES OF TRAVELLING COWECTIO‘I
VORTEX EVENTS

B. Jacobsen (1,3), W. Lyatsky (2,3)

(1) Space Science Department, ESTEC/ESA, 2200 AG Noordwuk The Netherlands,
(2) Polar Geophysical Institute, Apatity 184200 Russia, (3) International Space
Science Institute, 3012 Bern, Switzerland bjacob@so.estec.esa.nl/Fax: +31 71 565
4697

The optical signatures in the dayside aurora observed at Svalbard, Norway, have been
observed during the propagation of three travelling convection events (TCVs) across
the meridian of the observation point. All TCV events were' associated with the -
occurrence of a wave in the auroral luminosity, which was realised in a travelling
bulge at the equatorial edge of the cusp/cleft 630.0 nm auroral emission band. The
bulge propagated westward or eastward at approximately the same velocity as the
TCV and reached several degrees of latitude in amplitude. The equatorial border of the
red emission band seemed to be shifted poleward in the center of the TCV event and
equatorward at the leading edge (in the morning sector) or at the trailing edge (in the
evening sector) of the event. The auroral luminosity wave may be associated with the
excitation of discrete auroral forms which are also shifted poleward in the center of the
TCV event and reappear equatorward of the previous location of the equatorial edge
of the cusp/cleft auroral red emission band, near the region of the upward Birkeland
current. The poleward shift of the cusp/cleft auroral red band and discrete auroras in
the center of the TCV event may be interpreted as the result of a displacement of the
equatorward boundary of the LLBL/PSBL by the electric field of the TCVs, assocnaled
with strong poleward convection flow in the center of the event.
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1ON COMPOSITION IN THE HIGH-LATITUDE NIGHTSIDE MAGNETO-
SPHERE: A STATISTICAL STUDY

G. Kettmann (1), J. Woch (1), U. Mall (1), S. Livi (1), B. Witken (1), T.A. Fritz (2),
J.F. Fennell (3) and M. Grandc (4)

(1) Max-Planck-Institut fir Aeronomie, Katlenburg-Lindau, Germany, (2) Center for
Space Physics, Boston University, Boston, USA, (3) The Acrospace Corporation,
Los Angeles, USA, (4) Rutherford Appleton Laboratory, Chilton, Didcot, UK
kettmann@linmpi.mpg.de/Fax: +49-5556-979-139

Alfter almost two years of the POLAR mission, we have obtained a comprehensive set of
data from the Magnetospheric lon Composition Spectrometer (MICS). MICS is a sub-
system of the CAMMICE experiment and measures the flux of various ions in the energy
range of | - 400 keV per charge by means of an electrostatic analyscr, a time-of-flight

system, and a solid state detector. Using this data base we have conducted a statistical.
study on the abundance of various ion species in the high-latitude nightside magneto-:

sphere. Previous works suggest that energetic oxygen ions play a fundamental role in the
initiation of magnetospheric substorms. We will therefore focus our analysis on the oxy-
gen contribution in the various plasma regimes and delincate between fonospheric and
magnetotail sources. We discuss the dependence of the composition on geomagnetic ac-
tivity and solar wind conditions.

INVESTIGATION OF DAYSIDE AND NIGHTSIDE IONOSPHERIC
RESPONSE DELAYS TO CHANGES IN THE IMF CONDITIONS
USING SIMULTANEOUS SATELLITE AND EISCAT DATA

H. Khan, S. W. H. Cowley University of Leicester, Leicester, LE1 7RH, UK
E-mail: hk13@ion.le.ac.uk

This paper presents a multi-instrument study of the processes occurring
between the interplanetary magnetic field and the Earth’s ionosphere. The
coupling of these two regimes leads to many observable features, not least
of which is the generation of flow patterns in the high latitude ionosphere.
The database created for the following study used the IMP-8 spacecraft and
the EISCAT ‘CP-1" experiment to provide the IMF data and vector flow
velocities, respectively. Approximately 450 hours of simultaneous data has
been accumulated spanning from 1993 to the present day. The entire data
set was separated into two hour intervals so that a cross correlation study
could be undertaken between the IMF B, component and positive eastward
and positive northward vector velocities, respectively. This statistical
analysis highlights the response times for the ionosphere after changes in
the IMF cause reconnection at the nose of the magnetosphere. The results
from this study cover all local time, though special care must be taken when
attempting to accurately determine nightside response times since many
other features can be present, such as spatial discontinuities and substorm
activity.

Detailing of physical plctui-e of 22 March, 1979 geomagnetospheric storm -
(substorm) with using system approach (pattern recognition methods)

J.V.Kovalevsky

Institute of Terrestrial Magnetism and

Radio Wave Propogation Academy of Science,
Troitsk, Moscow Region, 142092 Russia
jkoval@izmiran.rssi.ru; ishkov@top.izmiran.troitsk.ru
FAX: [095] 334-01-24

We have carried out the physical picture detailing of complex geomagnetospheric (22
March, 1979) storm on the base of the comparing one-hour averaging data (global
physical structure) and 5-minutes averaging data (detailed physical structure) with
using more adequate to this phenomenon of system approach and pattern recognition
method. Most sutable and informative for describing storms were system units
characterized by the AE- index elementarysplashes with using formal criteria of
apportionment most probable variant processes development as a whole. Detailing of
storm physica! picture taking into account delay time of the "effects” processes relative
to the "cause” processes and with the inclusion one processes insted of exclusion of
others allows to enlarge entire picture of a phenomenon and to reveal some aspects of’
interacrion interplanetary medium magnetosphere-ionosphere-geomagnetic activity. It
has been shown that the storm traditional forecasting (the geomagnetic parameters on
the base of the SW parameters) is not correct. The suggested system approach is more
effective. It allows: a) to reveal the multi-chanel development of the processes.
realizing different mechanisms, b) to base on the storm forecasting on some
parameters comp[lex derived from calculated parameters and chooced on the SDA
base the delaytime values of the AE-, AL-, Dst- indexes relative to the SW parameters.
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CLUSTER MULTIDIMENSIONAL CLASSIFICATION OF GMS MAIN
PHASES v : .

1.V Kovalevsky and E.[.Kovalevskaya

Institute of Terrestrial Magnetism and

Radio Wave Propogation Academy of Science,
Troitsk, Moscow Region, 142092 Russia
jkoval@izmiran.rssi.ru; ishkov@top.izmiran.troitsk.ru
FAX: [095] 334-01-24

The work is devoted to investigation of the main phases(MP) of 31 GMS
(geomagnetospheric storms) using pattern recognition methods: under analysis is the
fact what of greater importance if for "external" classification of GMS-scales of
changes (average level and variation range) of the leading basic characteristics(Dst-
and AE-index,By- and Bz-component of IMB -B) or their character not depending on
scale. It will be shown that both the classifications proves to be effective for GMS
MP.but in different aspects-according to inner "similarity” or processes inner
"correlativity".The analysis of the separated in various classifications GMS groups
according to the peculiarities of their inner structures permitted not only specifying
different variants of GMS MP procedure,but also underlying significant local
interconnections originating during quick change of the parameters obtained at
analysis of the second time derivatives of all 32 parameters involved to investigation.
The content physical analysis of the (Dst- AE- Bz) - classification dendrites allows
differently (than previously) to address the problem of storm-substorm relationship.

On the Magnetic Unconjugation of Travelling Convection Vortices.

A Kozlovsky, L.Benkevich and W.Lyatsky
Polar Geophysical Institute, Apatity, 184200, Russia
E-mail: skoz@pgi-ksc. murmansk.su

A three-dimensional model has been elaborated for the electric current system of
high-latitude dayside magnetospheric convection vortices. The mode! takes into
account the spatial distribution of the ionospheric conductivity as dependent on
season, local and universal time. The model was applied to evaluate the field-
aligned currents, transverse ionospheric currents and the ground-observed magnetic
effect. (The latter is obtained in the terms of the.equivalent ionospheric currents.) It
is shown that the equivalent ionospheric currents features strongly depend on the
ionospheric conductivity spatial distribution. Also, it is shown that the difference in
the ionospheric conductivity of the Northern and Southern hemispheres leads to
strong unconjugation in the positions of the Hall ionospheric current foci. In the
light of the obtained results, the problem of the TCV's magnetospheric sources
localization is discussed.

STATISTICAL PATTERNS IN CHANGES OF SOLAR WIND AND IMF
FOR SPACECRAFT ERA AND PLANETARY GEOMAGNETIC ACTIVITY

T. V. Kuznetsova, V. G. Petrov

IZMIRAN, 142092, Troitsk, Moscow region, Russia
vpetrov@top.izmiran.troitsk.ru/Fax:+7 095 3340921

Experimental data on plasma and IMF got during space era
(1965-1996) from King’s catalogue are analysed to find
connection between changes of the geomagnetic activity
and the solar wind parameters on annual scale. Ap index
is used for character of the geomagnetic activity that
classified into quiet (q), moderate and geomagnetic
storm (d) levels according to the observed index. Solar
wind data and IMF caused these geomagnetic conditions
are classified also to q, d levels. It is shown that
during transition of the planetary magnetosphere from q
to d level such annual parameters of the solar plasma
as velocity V, temperature T, mean module of IMF IBI
increase; latitude angle of IBI Fi (GSE SC) and Bz IMF
{(GSE, GSM SC) demostrate turn of the IMF from north
direction to the south. It is shown that the greatest
relative change for the transition from g to d level
have Bz IMF. Numerical values of the geocefficiency of
the plasma parameters and IMF are defined and discussed.



THE RELATIONSHIP OF HF -RADAR BACKSCATTER TO THE
ACCUMULATION OF OPEN MAGNETIC FLUX PRIOR TO SUBSTORM
ONSET

R.V, Lewis (1), M. P. Freeman (1) and G. D. Reeves (2)

(1) British Antarctic Survey, Cambridge CB3 0ET, UK, (2) Los Alamos National
Laboratory, Los Alamos, NM 87545, USA

R.Lewis@bas.ac.uk/Fax: +44-1223-362616

We identify a characteristic signature observed in data from the Halley HF radar
during the substorm growth phase and investigate what this reveals about
magnetotail evolution leading up to substorm onset. The signature is a super-diurnal
equatorward propagation of the radar backscatter returns. Solar wind spacecraft data
helped to estimate the start of the growth phase, whereas geostationary spacecraft
data or ground magnetometer pulsation data established the time of substorm onset.
It is found that the signature in the radar data is characteristic of a particular class of
substorm activity, those substorms which are the first to occur following quiet
magnetospheric and ionosphetic conditions. By using the solar wind data, we are
able to estimate the reconnection electric field at the magnetopause for four such
events. An empirical relationship is found to exist between the time integral of this
electric field during the growth phase and the equatorward propagation of the HF
radar backscatter. By relating this to the addition of open magnetic flux to the polar
* cap, an upper limit to the length of the reconnection X-line can be quantitatively
estimated. Other possible interpretations of this relationship are discussed.

ELECTRON-PROTON PRECIPITATION EFFECTS ON THE
IONOSPHERE DURING FAST/EISCAT/ESR COORDINATED
EXPERIMENTS

I Lilensten(1), M. Galand(2), W. Kofman (1), C. Canell (3), K. Sigsbee (3),
C.Carlson (5), J. McFadden (4) and R. Ergun (4) , R. Strangeway (5), R. Pfaff (6), , P.L.
Blelly (7) )

(1) SGEP-CEPHAG, France ; (2)NCAR-HAO, USA ; (3) School of Physics
and Astronomy, Minneapolis, USA; (4) Ergun- Space Science Laboratory,
Berkeley ; USA; (5) Institute of Geophysics and Planetary Physics, , Los Angeles,
CA USA ; (6) NASA Goddard Space Flight Center, Greenbelt, MD, USA : (7) CESR,
Toulouse; France ' .

We have examined data obtained from several coordinated experiments between
the spacecraft FAST and the radars EISCAT and ESR. These coordination
periods include different levels of solar activity. The particle fluxes
measured by FAST are used as inputs in a coupled electron/proton transport
code, and the computed ionospheric parameters are then compared to the
EISCAT measurements. We compare the effects of the electron
precipitation to the ion precipitation, and show that ions can be a major
source for the creation of the ionosphere. We will also describe the
differences observed in the precipitation characteristics and resulting
ionospheric conditions above EISCAT and ESR.

DISPERSIVE PROTON INJECTIONS AT HIGH LATITUDE, OB-
SERVED BY INTERBALL AURORAL PROBE ON JANUARY 11,
1997

A. M. Malkki (1), H. E. J. Koskinen, T. I. Pulkkinen (1), L. Sandahl (2), W.
K. Peterson (3) and E.Yu. Budnick, A. Fedorov (4}

(1) Finnish Meteorological Institute, Geophysical Research, P.0.Box 503, FIN-
00101 Helsinki, Finland, (2) Swedish Institute of Space Physics, Kiruna, Swe-
den. (3) Lockheed Martin Space Physics Laboratory, Palo Alto, CA, USA,
(4) Space Research Institute, Moscow, Russia.

Anssi.MalkkiOfmi.fi -

While the plasma cloud of the January 1997 CME event was passing by the
Earth, the Interball Auroral Probe was skimming the poleward edge of the
duskside auroral oval. The PROMICS-3 plasma instrument observed disper-
sive injections of magnetosheath-like ions (mainly protons) over a wide range
of magnetic local times (16-21 MLT). The ion injections were observed at ex-
ceptionally late local times, after a period of prolonged (8 hours) northward
IMF. During the first injection, also oxygen ions was seen, and the same oxygen
ions were also seen on conjugate field lines at an higher altitude by the TIMAS
instrument on board the Polar spacecraft. The proton injections exhibited typ-
ical dispersive behavior, enabling to make estimates of their source with model
calculations. }

We present analysis of the event and discuss possible mechanisms producing
observed injections, as well as source regions of the ions, as deduced from model
calculations. :

LOCAL POLAR MAGNETOSPHERE-IONOSPHERE ,TOPOLOCY .
DETERMINED BY ULF WAVE SIGNATURES USING AN-ANTARCTIC
MAGNETOMETER ARRAY. : :

D.A. Neudegg (1,2,3), B.J. Fraser (1), F.W. Menk (1), G.B. Burns (2), R.J. Morris
(2) and M.J. Underwood (2).

(1) Physics Department, University of Newcastle, NSW, Australia, 2308.
(2) Australian Antarctic Division, Kingston, Tasmania, Australia, 7050.
(3) Now at: Department of Physics and Astronomy, University of Leicester, UK

A closely spaced (~150km separation) triangular induction magnetometer array
operated in Antarctica at high latitudes (L=14.2) near the open/closed field line
boundary has been used to determine the latitudinal position of the cusp/LLBL
projection onto the ionosphere relative to the array. Geomagnetic field line
resonance (FLR) signatures in the Pc5 1-10 mHz range have been observed and
their presence or absence is a diagnostic of closed/open field line status within the
effective field of view of the array. It is expected that the FLR signatures will be
present when the cusp/LLBL projection is poleward and the array is under closed
field lines. Similarly, FLR signatures will be absent when the cusp/LLBL projection
is equatorward and the array is under open field lines. ULF isotropic fast mode
waves are also observed by the array as geomagnetic pulsations in the Pc1-2 (0.1-
0.5 Hz range), probably as a result of mode conversion of field guided Alfven mode
ion-cyclotron waves from the outer magnetosphere. We observe the presence of
FLR signatures in the data when the Pc1-2 sources are poleward of the array and
when there are no FLR signatures, Pc1-2 sources are equatorward of the array.

Statistics of cusp and magnetosheath ion populations observed with Polar.

C.H.Perry(1), M.Grande(1)(2), B.J.Kellett(!1), A. Rees(l), J.F.Fennell(3), S.Livi(4),
T.Fritz(4)

(1) Rutherford Appleton Lab, UK

(2) University of Warwick, UK

(3) Aerospace Corporation, USA

(4) Max Planck Inst fur Aeronomie, Germany

(5) Boston University, USA

Magnetosheath ion populations are frequently observed by Polar as it passes through
the region of the dayside cusp. With nearly two years of Polar/CAMMICE data now
available we can begin to draw statistical conclusions on the occurrence and duration
of these events. We associate them with interplanetary magnetic fields, as observed by
Wind. Depencencies of the occurences of these ion populations with Bz and By are

- observed. The expected features are seen; namely a proponderence of events at lower

invariant latitude during times of negative Bz, and to the dawn-side during negative ~
By. There is however considerable scatter. Longer events are not invariably associated
with Bz positive. :

ELECTRIC FIELD CHARACTERISTICS OF THE HIGH-
LATITUDE MAGNETOPAUSE

B. Popielawska (Space Research Center, 00-716 Warsaw, Poland)

G. Gustafsson and K. Stasiewicz (Swedish Institute of Space Physics, S-75591
Uppsala, Sweden)

F.S. Mozer (Space Sciences Laboratory and Physics Dept., University of Cali-
fornia, Berkeley, CA 94720)

C. T. Russell (Institute of Geophysics and Planetary Physics, University of
California, Los Angeles, CA 90024-1567)

Our survey of Key Parameters from the Magnetic Field Experiment shows that
during first year of POLAR mission a distinct, high-shear magnetopause (MP)
was crossed near the apogee on 22 orbits under high solar wind dynamic pres-

sure (3.6 to 16 nPa). The majority of high-shear MP crossings occurred during

northward interplanetary magnetic field (IMF) at the poleward edge of the
cusp. There are also observations of a high-latitude MP under southward IMF
when BY was a dominating component and these MP crossings took place
on the evening or morning edge of the cusp. The geocentric distance of the
observed magnetopause was always less (up to 2.5 Rg) than is predicted by
the Tsyganenko 96.01 magnetosphere model. The above result suggests that
either the whole magnetosphere at high latitudes is more compressible than it
was found from low-latitude MP observations or that the high-latitude magne-
topause is significantly eroded near the antiparallel merging site. We analyse
the DC electric field measured by EFI while approaching the magnetopause.
The pattern of the electric field should be different in these two situations.
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CUTLASS FINLAND RADAR OBSERVATIONS OF THE
IONOSPHERIC SIGNATURES OF FLUX TRANSFER EVENTS AND
THE RESULTING PLASMA FLOWS

G.Provan, T.K. Yeoman and S. E. Milan
University of Leicester, Leicester, LE1 7RH, UK
E-mail: gp3@ion.le.ac.uk

The CUTLASS Finland radar has been run in a two-beam special scan
mode, which offered excellent temporal and spatial information on the flows
- in the high-latitude ionosphere. A detailed study of one day of this data
revealed a convection reversal boundary (CRB) in the CUTLASS field of
view on the dayside, the direction of plasma flow either side of the boundary
being typical of a dawn-cell convection pattern. Poleward of the CRB a
number of pulsed transients are observed, seemingly moving away from the
radar. These transients are identified here as the ionospheric signature of
flux transfer events (FTEs). Equatorward of the CRB continuous
backscatter was observed, believed to be due to the return flow on closed
field lines. The two-beam scan offered an unparalleled opportunity to
determine the size and velocity of the ionospheric signatures associated with
flux transfer events and the related plasma flow pattern. The transient
signature was found to have an azimuthal extent of approximately 1700 km
and an poleward extent of ~250 k. The motion of the transient signature
was in a predominantly westward azimuthal direction, at a velocity of 7t4

kms™

VARIATIONS OF THE AZIMUTHAL COMPONENT OF IONOSPHERIC
ELECTRIC FIELD BEFORE AND DURING AURORAL BREAKUP AS
INFERRED FROM COORDINATED EISCAT AND TV MEASUREMENTS

V. Safargaleev', W. Lyatsky', P.N. Smith?, V. Kriviliov!, J. Manninen’, K. Kauristic*,
H. Koskinen®, T. Turunen®
'Polar Geophysical Institute, Apatity, 184200, Russia
*Space Physics Group, University of Sussex, Brighton, E Sussex BN1 9QH UK
" *Geophysical Observatory, FIN-996000 Sodankyla, Finland
. *Finnish Meteorological Institute, POB 503,FIN-00101, Helsinki, Finland
- safar@pgi-ksc.murmansk.su

We discuss the results of the EISCAT measurements of the ionospheric electric fields
near active auroral forms. We have examined six breakups near local midnight together
with IMF data and have found the following features. 1) A westward component of the
field gradually increases few minutes before a breakup. A negative turning of the IMF
B, approximately 30 minutes before a substorm onset seems to be a reason for this
increase. 2) An aurora enhancement during breakup is accompanied by a decrease in
the westward component of the ionospheric electric field from 30 to 5-10 mV/m. On
the contrary, an auroral fading is accompanied by the recovering of this component
approximately to the pre-breakup value. We assume a disturbance of ionospheric
conductivity to be responsible for these variations. 3) An impulsive reduction interrupts
the gradual increase of the westward component just before a breakup. This reduction
coincides with a short-lived brightening of a pre-existing arc (pseudobreakup) and may
be connected with a local enhancement of ionospheric conductivity, too. The observed
features are discussed in the context of substorm development.

TIMING PSEUDO- AND TRUE- EXPANSION ONSET OF THE
CDAWS6 SUBSTORM OF MARCH 22, 1979.

T.1. Saifudinova, A.D. Bazarzhapov, and V.M. Mishin
Institute of Solar-Terrestrial Physics, P.O.Box 4026, Irkutsk 664033, Russia.
mishin@iszf.irk.ru

Timing of the well known CDAWS6 substorm (10-13)UT of March 22, 1979
was performed in the series of earlier works (special issue JGR, 1983) using
the diverse of traditional means but without data on the open magnetic flux
variations. The first considerable (> 150 nT) substorm onset in 1054 UT was
taken as expansion onset. According to NENL substorm model this moment
determines start of the open tail reconnection. In this paper plots of the open
magnetic flux variations, calculated by magnetogram inversion technique, will
supplement traditional means of substorm timing. It will be shown that this
additional information makes it possible to determine start of the open tail
reconnection exactlier that changes the results of timing essentially. It is de-
termined that true expansion onset is at 1124 UT but moment 1054 UT is the
first of pseudobreakups during active interval (1054-1124)UT, i.e. it is substorm
onset, which does not include the open tail reconnection. The interval (1054-
1124)UT is separated as the additional active phase. preceding expansion.
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BOUNDARY LAYER DYNAMICS AND SUBSTORMS
VIEW FROM ISTP SPACECRAFT

S. Savin, L. Zelenyi, L. Budnik, N. Borodkova, A. Fedorov, N, Nikolaeva, M.
Nozrdachev, S. Romanov, A. Petrukovich, Yu. Yermolaev (1), T. Mukai (2), H.
Kawano, S. Kokubun (3), R. Lundin , 1. Sandah! (4), C.T. Russell (5), N. Maynard
(6),G.Parks (7),E.Amata (8),J.Safrankova, Z.Nemecek (9), J.Blecki (10)

(1) IKI, Moscow, Russia, (2) ISAS, Japan, (3) U. Nagoya, Japan, (4) IRF Kiruna,
(5) IGPP, UCLA, (6) MRC, Nashua, USA, (7) U. Washington, USA, (8) IFSI-
CNR, Roma, (9) Charles U., Prague, (10} CBK, Warsaw

ssavin@iki.rssi.ru/Fax: +07 095 310 7023

The kinetic energy of boundary layer plasma flows might be high enough for
driving substorms. Plasma processes there could also control the onset of substorm
activities, The mechanism of this interaction could be twofold: direct momentum
exchange of the BL flows with PSBL/LLBL interfaces and generation of field-
aligned current systems. The latters modify the ionospheric conductivity that might
result in the cross-tail current desruptions and magnetic field re-configurations. We
study the possible implications of the processes at high and/or low latitude flanks
of magnetosphere on the basis of the recent experimental data provided by ISTP
spacecraft. We concentrate on the MP encounters and plasma injections from the
MSH deeply into the tail wich might initiate the substorm activity. We also study
the reverse problem: the large scale distortions and motions of the magnetopause
caused by formation and propagation of plasmoids. The chain: SW disturbances/
BLs/ substorms/ BLs is discussed along with the perspectives of the multipoint
correlative substorm/BL studies.

THE JANUARY 1997 CME AND ITS TERRESTRIAL IMPACT - AN
EXAMPLE OF MULTI-INSTRUMENT STUDIES

K. Schlegel, R. Schwenn, J. Woch
Max-Planck-institut fir Aeronomie
schlegel@linmpi.mpg.de

The coronal mass ejection of January 6; 1997 which caused a geomagnetic
storm on January 10/11 was not an exceptional event from the
solar/geophysical point of view. it was however the first event studied
almost completely with a variety of instruments from its origin on the Sun to
the effects in the terrestrial atmosphere. Observations with optical
instruments on the SOHO space-borne observatory led to its detection,

- particle instruments on SOHO and on the WIND spacecraft monitored the

properties of the corresponding magnetic cloud propagating through the
interpanetary space, and several satellites within the terrestrial
magnetosphere observed the resuits of the interaction of the latter with this
cloud. Ground-based instruments finally registered the impact on the
terrestrial  jonosphere/atmosphere.  Examples from the different
measurements are presented and discussed. Such studies will in the future
improve our understanding of solar-terrestrial relationships which is a
prerequisite for reliable space weather forcast.

ALFVENIC STRUCTURES IN THE OUTER CUSP
K. Stasiewicz (1). G. Gustafsson (1) and B. Popielawska (2)

(1) Swedish Institute of Space Physics. Uppsala Division. $-755 91 Uppsala,
Sweden, {2} Space Research Centre, PAS, Warsaw, Poland.

ks@irfu.se/Fax: [+46] 18 403100. http://tatra.irfu.se/ks/

Alfvén waves provide the basis for electromagnetic coupling between the iono-
sphere and the magnetosphere. Satellite measurements demonstrate that elec-
tromagnetic (Alfvénic) structures with spatial width down to an electron iner-
tial length are observed at all altitudes: from topside ionosphere to the mag-
netopause layer. These structures are believed to be associated with discrete
auroral forms and represent an interesting study subject in the magnetospheric
physics.. We analyze the electromagnetic field records measured by the Po-
lar spacecraft in the outer cusp region and show that the Alfvénic structures
are most likely produced by plasma structures penetrating from the magne-
tosheath.




INVESTIGATION OF SUBSTORM-ASSOCIATED FEATURES IN THE'
PLASMA SHEET OBSERVED BY THE POLAR SATELLITE -

J. Storey’, M. Lester’, S. W. H. Cowley’, M. Grande® and T. A. Fritz’

* Radio & Space Plasma Physics Group, Department of Physics and Astronomy,
University of Leicester, UK.

¢ Rutherford Appleton Laboratory, UK.

* Astronomy Department, Boston University, U.S.A.

EMAIL:js43@ion.le.ac.uk

This presentation details the initial results obtained from a study of two intervals of
substorm activity observed by the Polar spacecraft during passes over the
Scandinavian sector. The study makes use of the CAMMICE instrumeént on board
the Polar spacecraft specifically to investigate substorm effects in the plasma sheet.
Other Polar instruments from which data has been used include the Ultra-Violet
Imager (UVI) that provides images of the auroral zone throughout both intervals.
There are also several other instruments used including those on board the WIND,
LANL and IMP-8 spacecraft, along with the IMAGE magnetometer chain. These
instruments provide background data sets that are used to confirm the presence of
substorm activity and give the timing of the onset of any such activity. The first
interval is a petiod of low magnetic activity, with several apparent entries into, and
exits from the plasma sheet as the spacecraft moves across L-shells ranging from L
= 19 to L = 8. The second is a more magnetically active interval during which
several substorms take place, with eniry into the plasma sheet occurring well into
the expansion phase. -

SUPERDARN STUDIES OF THE IONOSPHERIC CONVECTION RESPONSE
TO A NORTHWARD TURNING OF THE INTERPLANETARY MAGNETIC
FIELD

JR. Taylor(1), S.W.H. Cowley (1), T.K. Yeoman (1), M. Lester (1), T.B. Jones (1),
R.A. Gréenwald (2), G. Sofko (3), J.-P. Villain (4), R.P. Lepping (5), M.R. Hairston
6)

(1) Depanment of Physics & Astronomy, University of Leicester, (2) Applied Physics
Laboratory, The Johns Hopkins University, (3) Institute for Space and Atmospheric
Studies. University of Saskatchewan, (4) CNRS/LPCE, (5) NASA Goddard Space
Fight Center, (6) W.B. Hansen Center for Space Sciences, Umvers:ty of Texas at
Dallas swhel@ion.le.ac.uk

The response of the dayside ionospheric flow to a sharp change in the direction of the
interplanetary magnetic field (IMF) measured by the WIND spacecraft from negative
Bz and positive By, to positive Bz and small By, has been studied using SuperDARN
radar, DMSP satellite, and ground magnetometer data. In response to the IMF change,
the flow underwent a transition from a distorted twin-cell flow involving antisunward
flow over the polar cap, to a multi-cell flow involving a region of sunward flow at
high latitudes near noon. Sunward flows were found to appear immediately (within a
minute or so) at the start of the flow change, localised initially in a small region near
noon at the equatorward edge of the radar backscatter band. Subsequently the region
occupied by these flows expanded rapidly east-west and poleward over intervals of ~7
and ~14 min respectively, to cover a region at least 2 h wide in local time, and 5 deg
in latitude. before rapid evolution ceased.

Polar Cap Boundary Layer Waves, Ion Heating and Magnetic Storms

B. T. Tsurutani, J. K. Arballo, C. M. Ho, G. S. Lakhina and B. Buti (all at Jet
Propulsion Laboratory, California Institute of Technology, Pasadena, CA 91109; e-
mail: btsurutani@jplsp.jpl.nasa.gov)

J. 8. Pickett, M. J. LeDocq, and D. A. Gurnett (Umversny of lowa, Department of
Physics and Astronomy, Iowa City, IA 52242)

W. K. Peterson (Lockheed Space Science Laboratory, Dept. 91-20, 3251 Hanover
Street, Palo Alto, CA 93404)

The Polar plasma wave instrument team has identified “broadband” plasma waves
adjacent to the polar cap magnetic field lines. We call these dayside emissions polar
cap boundary layer (PCBL) waves. These emissions are almost always present on
field lines that map into the dayside magnetopause low latitude boundary layer
(LLBL). These LLBL waves, through wave-particle resonant interactions, can
cross-field diffuse magnetosheath plasma to form the LLBL plasma region.

We use high resolution wideband waveform data to investigate the nature of the °

“broadband” PCBL waves. Both the electric and magnetic components have been
studied. We will comment on the nature of the waves (electromagnetic or
electrostatic, time variability, etc.) and how they comprise the apparent broadband
structures.

The waves appear to be responsible for the heating and acceleration of H*, He*, He™
and O* ions. We argue that the O*ions will be preferentially heated due to the wave
spectral shape (steeper than f~!). We propose that these PCBL ions could be the
seed population for the magnetic storm ring-current.

DAYSIDE HIGH-LATITUDE IRREGULAR MAGNETIC PULSATIONS OF
2-10 MINUTES PERIOD, AND THEIR RELATIONSHIP TO THE SOLAR
WIND.

S. Venne’i%troem (DMI)
Danish Meteorological Institute (DMI), e-mail: sv@dmi.dk, fax:+45 39 15 74 60

. The occurrence of dayside high-latitude magnetic pulsations with periods between
210 minutes is investigated statistically using data from around 20 magnetic stations

in Greenland, Scandinavia and Canada many of which has been in operation for a full

- solar cycle. We derive timeseries of the power spectral density in two different

frequency bands: 2-4 minutes period and 5-10 minutes period. The average psd in

. these bands maximizes in the early morning sector between auroral and cusp latitudes.

‘We have compared with satellite observations of the solar wind velocity, and find a
high log-linear correlation in the range 0.7-0.9. The highest correlation is found in the
2-4 minute band. Contrary to this the correlation with Bz and Bs is very weak (~0.1).
We further investigate the relationship to other solar wind parameters such as density,
dynamic pressure and gardenhose/non gardenhose angle of the IMF.

APPLICATION OF COLLECTIVE WAVE SCATTERING TO SU-
PERDARN RADARS : SPATIO-TEMPORAL EVOLUTION OF
TURBULENCE PARAMETERS FOR SPECIFIC GEOPHYSICAL
EVENTS

J.P. Villain (1), R. André (1), C. Hanuise (2) and D. Grésillon (3)

(1) LPCE/CNRS, 3A Avenue de la Recherche Scientifique, 43071 Orléans cedex
2, France, (2) LSEET/CNRS, Université de Toulon, BP132, 83957 La Garde
Cedex, FRANCE, (3) Laboratoire PMI, Ecole Polytechnique, 91128, Palaiseau.
FRANCE.

jvillain@cnrs-orleans.fr/Fax: [33] (0)2 38 63 12 34

The collective wave scattering theory, associated with a Lagrangian descrip-
tion of the diffusion center motion, has been applied to the analysis of multi-
frequency HF coherent radar data. An analytical expression to fit the power of
the autocorrelation functions has been established, that allows a direct deter-
mination of the various characteristic parameters of the ionospheric turbulence
: turbulent diffusion coefficient, correlation length and correlation time. We
present spatio-temporal evolutions of the turbulent diffusion coefficient for spe-
cific events caracterized by a divergent plasma flow. Three different regimes are
well identified. The whole picture is in agreement with hypothesis made from
the macroscopic behaviour and morever helps to discriminate between different

" possible scenarios. This is to our knowledge the first attempt to use the the-

ory of collective wave scattering for a better understanding of the ionosphere-
magnetosphere coupling.

STRONG FLOW BURSTS IN THE NIGHTSIDE IONOSPHERE DURING
EXTREMELY QUIET CONDITIONS

ADM.Walker(1), M, Pinnock(2), K.B. Baker (3), JR. Dudeney(2) and J.P.S. Rash(1)
(1) Dept. Of Physics, Univ. Of Natal, Durban, S. Africa.

(2) British Antarctic Survey, Cambridge CB3 OET, UK.

(3) The Johns Hopkins University, Applied Physics Laboratory, Laurel, MD, USA
M.Pinnock@bas.ac.uk/Fax: +44-1223-362616

Results of an HF radar study of convection during an extended magnetically quiet
interval on March 10 1997 are presented. After thirty hours during which the solar
wind met the criteria for a quiet magnetosphere the HF radars at SANAE and Halley
in Antarctica showed strong activity on the night side. Flow bursts with velocities of
more than 2000 mJ/s, corresponding to electric fields exceeding 100 mV/m, were
observed. These occurred quasi-periodically for almost two hours on the night side
with a repetition time of several minutes. It is concluded that they map to a region well
inside the magnetotail. It is suggested that they are associated with sporadic energy
releases during reconfiguration of the tail magnetic field, and that this can occur even
during an extended quiet period. ISTP spacecraft data will be” presented to try and
understand the energy coupling processes involved.
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COMPARISON OF PREDICTIONS BETWEEN DIRECT ENTRY
CUSP MODELS AND RECONNECTION CUSP MODELS

M. Yamauchi and R. Lundin
Swedlsh Institute of Space Physics, Box 812, §-98128 Kiruna, Sweden.
yamaQirf.se
One big issue concerning the origin of the cusp particles is the relative im-
portance ‘of so called “direct entry” and so called “reconnection.” In the re-
connection models the magnetosheath plasma receives bulk acceleration at the
magnetopause whereas the plasma does not receive too much acceleration but
is rather decelerated in the direct entty models when it penetrates from the
maghetosheath to the magnetosphere. The deceleration force is not necessarily
the J x B force but rather the compression due to the geometry and the escap-
ing ionospheric ions. The problem is that both models expect very similar cusp
particle features because the injected ions are affected by the wave activity.
thermalization, energization and the magnetosphetic electric field (both paral-
lel and perpendicular) between the entry region and the magnetospheric cusp.
For example, the direct entry model predicts energization of the plasma espe-
cially at the boundaries of the cusp. Whenever reconnection-based simulations
" succeed to reproduce some features of the cusp plasina, they automaticatly
become the QUANTITATIVE evidences for the direct injection model too.
"Therefore, we have to really look into tlu QUALITATIVE difference between
the predictions of two models.
many forms and the wave activity and turblence is highest in the cusp. so
that case studies are too much misleading because one may found almost all
evidlences for any types of model from a single case. Therefore we have to
carefully select the examples of cusp that shows the general features for the
examination of the models.

ST9 Effects of geomagnetic storms and high-energy
particle events on the ionosphere, thermosphere,
and middle atmosphere

Convener: Lastovicka, J.
Co-Convener: Forster, M.

EFFECT OF GEOMAGNETIC STORMS ON THERMOSPHERIC
NEUTRAL DENSITY AND WAVE ACTIVITY

L Almidr (1), E. Hiés-Almér (1) and P. Bencze (2)

(1) Konkoly Observatory, Hungarian Academy of Sciences, Budapest, Hungary

(2) Geodetic and Geophysical Research Institute, Hungarian Academy of Sciences,
" Sopron, Hungary

The reaction of the neutral upper atmosphere on geomagnetic heating is
demonstrated through two phenomena: one of them is the variation of the
atmospheric density, the second is the changing character of the wave pattern,
present in the upper atmosphere, during geomagnetically disturbed days with respect
to quiet periods. In the first case density values were derived from CACTUS micro-

lerometer while in the second case the investigation of the wave
activity was based on the San Marco V accelerometer data as well. Since the
.geomagnetic term of the CIRA'86 (MSIS'86) mode! proved to be a double valued
function of Kp (Ap), a model correction was suggested with an added Dst-dependent
term. The new dMSIS model, based on the measurements of a quasi equatorial
satellite, refers to the equatorial zone and hints at the existence of an equatoriat heat
source in addition to the auroral heating. As regards the wave activity in the
thermosphere, our investigation demonstrated that the average deviation of the
model residuals (representing the mean wave-amplitude) changes with the level of
the geomagnetic disturbances, e.g. being higher in quiet periods at high altitudes.
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ENERGETIC OXYGEN BEAMS IN THE PLASMOIDS WITH
BOTH By AND Bz BIPOLAR MAGNETIC FIELD SIGNA-
TURES

Q.-G. Zong (1), B. Wilken (1), J. Woch (1), G.D.Reeves (2), T.Doke (3),
T.Yamamoto (4), S.Kokubun (5) and S. Ullaland (6) :

(1) Max-Planck Institut fuer Aeronomie, D-37191 Katlenburg-
Lindau,Germany, (2) Los Alamos National Laboratory, NM, USA, (3) Ad-
vanced Research Center for Science and Engineering, Waseda University,Tokyo,
Japan, (4) ISAS,Sagamihara,Japan, (5) Department of Physics, Nagoya, Japan,
(6) UOB, Norway.

zong@linaxi.mpae.gwdg.de/Fax: [49] 5556 979 139

Energetic O* ions from the Earth polar ionosphere were often seen in the of
plasmoids which showed both B, and B, bipolar signatures. The plasmoids
structures with oxygen bursts are closely related to substorms and can be un-
derstood as a direct product of the substorm process. The energetic Ot bursts
exhibit strong beam-like structures, and are embedded in plasma flowing tail-
ward at very high speeds (exceeding 1000Km/s). A clear dawn-dusk gradient
anisotropy and energy dispersion are exhibited in the those bursts. The energy
dispersion in the oxygen bursts allows us to estimate the position of the accel-
eration source (presumably the Near Earth Neutral Line -NENL position).
The global aspect of the acceleration and transport of oxygen ions are dis-
cussed. The physics implications of the both By and Bz bipolar magnetic field
signatures and the role of boundary layers of those plasmoids will be also ad-
dressed.

THE SIGNAL OF SOLAR/GEOMAGNETIC ACTIVITY IN THE
STRATOSPHERE OVER EAST-SIBERIAN AREA.

A.Yu. Belinskaya (Institute of Solar - Terrestrial Physics, Russian
Academy of Sciences, Post Box 4026, Irkutsk, Russia).

Since East Siberian region is the area of special interest for the
global distribution and temporal variation of ozone due to climatic
peculiarities and record low ozone values during some winters we
analysed a possible response of the stratosphere (total ozone
content, TOC) to the variations of solar and geomagnetic activity
(geomagnetic activity, Solar Proton Events (SPE), major
geomagnetic storms and sudden winter stratospheric warmings) over
Irkutsk meridian (104E). We have found some statistically significant
correlations with geomagnetic activity for TOC during E-phase of
quasi-biennial oscillation (QBO). There is a tendency of the effect of
major geomagnetic storm to be positive and to be different for E- or
W-phase of QBO or for location of ozone observations. The effect of
SPE in the TOC exists as well, but depends on the intensity of
particle flux and season. Intensity and behaviour of the total ozone
response to stratospheric warming depend on the latitude of ozone
observations and on type of warming.

EFFECT AURORAL PRECIPITATION ON THE GLOBAL NITRIC OXIDE
DISTRIBUTION IN THE LOW THERMOSPHERE

F.S.Bessarab, Yu.N. Korenkov
West Department of IZMIRAN, Kaliningrad. Russia
yk@ izmiran.koenig.su /fax:(7-0012)215606

On the basis of Global Self-consistent Mode! of the Thermosphere Ionosphere and
Protonosphere (GSM TIP) was constructed the block of odd nitrogen with appropriate
chemistry and 3-D transport of the minor neutral constituents NO, N(2D), N(4S). The
calculat ions were performed for the summer solstice and high solar activity and
moderate geomagnetic condition. The geomagnetic disturbance was simulated by
increasing of auroral electrons flux, which was changed on a factor 30 from quiet level.
The centre of ion isation rate was located on 70 latitude and 24 MLT. It was shown,
that even the short-term strengthening of auroral electron flux (in our simulation ~ 1
hour) results in formation ring zone of increased NO density in auroral area at 100 km.
It should be n oticed also. that the spatia! distribution of increased NO density is
different from geometry precipitating. The scale time of this zone is about days. and
[NO] can increase midlatitude level in 5-10 time. The behaviour NO during disturbance
at 120 km an d over is controlled by variation of the ionisation rate. Result of numerical
simulation suggest. that the significant growth of [NO] then does not result in downturn
of neutral temperature afterwards of activity period. and accordingly to consequences
i n global distributions of other parameters of upper atmosphere. The possible cause of
these phenomenon is discussed.




TEMPERATURE-PRESSURE DEVIATIONS AND PREVAILING
WINDS IN THE N.H. WINTER TROPOSPHERE IN YEARS OF
HIGH AND LOW GEOMAGNETIC ACTIVITY

J. Bochnigek, P. Hejda, V. Bucha and J. Pycha
Geophysical Institute AS CR, Bo¢ni 1I, CZ-14131 Prague
jboch@ig cas.cz [Fax: +420-2-71761549

Tropospheric temperature and pressure ﬁelds as well as prevailing winds on
the Northern Hemisphere in the winter periods 1952-1997 were investigated.
Composite maps created for the high and low geomagnetic activity and
individual QBO phases show clear differences not only between different
levels of geomagnetic activity, but also between the two phases of QBO.
Special attention was given to the behaviour of the lower troposphere in
January and February 1982.

F1 REGION ELECTRON DENSITY PROFILES .
DURING GEOMAGNETIC STORMS AS MEASURED AT
PRUHONICE

D. Bure$ova (1), P. Sauli (1) and M. Mosert de Gonzalez (2)
(1) Institute of Atmospheric Physics, Prague, (2) CASLEO, San
~ Juan

Based on analysis of ionosonde measurements at Prithonice
(50N, 15E), ionospheric effects of four geomagnetic storms
from 1986, 1994 and 1995 (low solar activity) are'analysed. The
electron density profiles derived from ioniograms by POLAN are
studied with a special emphasis paid to F1 and F2 layer
behaviour. The F1 layer appears to be rather stable during
geomagnetic storms with no significant changes. The pattern of
B1 and Bo variation during geomagnetic storms is shown. A
diurnal asymmetry of the effect in F2 layer is illustrated, the
storm negative effect in NmF2 being much stronger in mormng
than afternoon hours.

. +420-2-71762528

MODELLING THE EFFECTS OF GEOMAGNETIC
g%g’lf%\/ﬁ ON THE IONOSPHERE/THERMOSPHERE

M. Codrescu, T.J. Fuller-Rowell (CIRES-University of Colorado
and SEC-NOAA, 325 Broadway, Boulder, CO 80303, US.A., co-
drescu@sec.noaa.gov, FAX: (303) 497-3645)

Important progress has been made recently in developing the theory of
geomagnetic storms for the thermosphere and ionosphere. Numerical
simulations have provided a better understanding of the dynamics of the
upper atmosphere and have permitted the identification of the processes
respunsible for first order global storm effects. Geomagnetic storms
arise from a large increase, often associated with changes in the spatial
distribution, of the high-latitude energy deposition from the magneto-
sphere. The changes in energy input have global consequences. Wave
surges, driven by the impulsive energy input. propagate and interact
globally, and are dependent on Universal Time (UT) and the time history
of the source. There is a strong preference for wind surges to maximize
on the nightside and in the longitude sector adjacent to the magnetic
pole. Equatorward wind surges drive F-region plasma upwards and
can initiate a positive tonuspheric change. The divergent natuee of the
wind field causes upwelling and changes to the neutral compaosition.
that can be transported by the storm und background wind tiekls, Neg-
ative ionospheric phuses result from increased moleculur species. At
tow latitudes electrodynamic changes are initiated by penetration of
maugnetospheric ields followed by rapid shielding. The electrodynam-
ics proceeds through a sequence of reactions lusting more than a day.
In this paper we present the latest results in thermosphere/ionosphere
sturm modelling and review some of the upen questions.

STUDY OF THE TRAPPED RADIATION DEPENDENCE BY THE
NEUTRAL ATMOSPHERE VARIATIONS AT THE ALTITUDE OF THE
MIR SPACE STATION

Ts.P. DACHEV*, B.T. TOMOV*, Yu.N. MATVIICHUK*, R.T. KOLEVA®, ].V. ,
SEMKOVA®, V.M. PETROV+, V.A. SHURSHAKOV+, J. F. LEMAIRE#

° Solar-Terrestrial Influences Laboratory, Acad. G. Bonchev Str. Block 3, 1113
Sofia, Bulgaria, e-mail: stilrad@bgcict.acad.bg;;

+ State Scientific Center of Russian Federation, Institute of Biomedical
Problems, Khoroshovskoye Sh. 76-a, 123007 Moscow, Russia, e-mail: Institute of
Biomedical Problems, Russia, shurshakov@mmcc.ibmp.rssi.ru.

# Institut d’ Aeronomie spatiale de Belgique, Avenue circulaire, 3, 1180
BRUXELLES, Belgique, e-mail: jl@oma.be;

Measurements on board the MIR space station by Bulgarian-Russian dosimeter
LIULIN have been used to study the Earth radiation environment dependence by
the neutral atmosphere density and composition. It is found that the proton fluxes
in the inner magnetosphere, which formed the cosmonaut doses inside of MIR
space station, are in strong dependence by the altitude, season, universat time and
the phase of the solar cycle. This dependence was attributed to the neutral
atmosphere density variations at the altitude of the station. The obtained simple
equations are able to be used for prediction of the cosmonaut doses during the flight
of the International Space Station which will flow on a similar orbit attitudes.

ELECTRODYNAMICS OF AURORAL ARCS DURING
VARIOUS PHASES OF A SUBSTORM

C.F. del Pozo(1), P.J.S. Williams(1), K.S. Freeman(2), P.N. Smith(3),
M. Kosch(4), and F. Honary(5)

(1) Physics Dept, University of Wales Aberystwyth, U. K (2) EISCAT
group, Rutherford Appleton Laboratory, U.K., (3) Physxcs Dpt, Sussex
University, U.K., (4) Max Planck Institut fir Aeronouue, Katlenburg,
Germany, (5) Engineering Dept, Lancaster University, UK.

The electrodynamics of auroral arcs are studied for the various phases
of two substorm events which occurred during a multi-instrument cam-
paign on 13-14 Feb 1996. The data sets were provided by EISCAT,
Sussex and MPI all-sky cameras, and the IRIS riometer. The issues

-considered are the concurrency of absorption and optical signatures,

classification of auroral arcs, and the study of the evolution of a number
of physical parameters mcludmg tempera.tures conductivies, and elec-
tron precipitation spectra at E and F region heights. EISCAT measured
E x B velocities are compared with estimates of arc velocity from the
optical, and riometer drift measurements. IRIS tracks several patches of
intense jonisation which drift southeast until the appearance of a mag-
netic bay, when optical activity to the south of Tromsg — associated
with the signatures still present in the IRIS data — becomes visible. On
one event, the magnetometer shows an enhanced electrojet crossing the
EISCAT at Tromsg accompanied by arcs moving north-south.

MODELING THE EFFECTS OF FORBUSH DECREASE IN GALACTIC
COSMIC RAYS ON OZONE CONTENT

1. Fedulina (1), I. Kozin (1) and S. Smyshlyaev (2)

(1) Institute of ionosphere, 480068 Almaty, Republic of Kazakstan,

(2) Russian State Institute of Hydrology and Meteorology, St-Petersburg,
Russia inna@fedul.almaty kz

The two-di ional dynamic-ch | mode! is used to examine contributions of
three possible mechanisms of galactic cosmic rays (GCRs) effects during Forbush
decrease on the nitric oxides NOx, which influence on ozone through catalytic cycles, ’
1) An effect of atomic nitrogen N, produced by GCRs ionization and dissociation
processes, on NOx production and destruction; 2) an effect of temperature profile

changes, that lead to vertical transfers of atmospheric gaze and to increasing of nitric

oxides aoncentration at altitudes where GCRs penetrate their energy; 3) an impact of
GCRs effects on a rainout rate of NOx due to decreasing of rain precipitations. The
results show the latest is most significant mechanism. The computations allow to
substantiate an ozone depletion at altitudes about 10-13 km observed in the periods of
Forbush decrease maximum.
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GEOMAGNETIC STORM EFFECTS ON THE TOPSIDE IONO-
SPHERE AND PLASMASPHERE

M. Férster (1) and N. Jakowski (2)

(1) GeoForschungsZentrum Potsdam, PB 2.3, Telegrafenberg, 14473 Potsdam,
Germany, E-mail: mf@gfz-potsdam.de, (2) Deutsches Zentrum fiir Luft- und
Raumfahrt e.V., DFD-FN, Kalkhorstweg 53, 17236 Neustrelitz, Germany,
E-mail: jakowski@nz.dlr.de.

The coupled ionosphere~thermosphere-plasmasphere system is a very complex
one. The study of its interrelationship during geomagnetically disturbed condi-
"tions is an especially challenging task. A significant progress has been achieved
during the last years in developing comprehensive theoretical models to describe
its global behaviour. But also more simple, specialized numerical modelling of
some special aspects of storm behaviour and/or regional models have been con-
tributed to the progress in this field. The paper tries to summarize the recent
development of upper ionosphere and plasmasphere storm studies and mod-
elling. From an observational point of view the upper ionosphere/plasmasphere
region is well pronounced in radio beacon measurements providing the total
electron content (TEC). In recent time space-based radio navigation systems
such as GPS offer new opportunities to derive TEC on regional and/or global
scale. Combining TEC with ionosonde data, the variability of the shape of the
electron density distribution during storms can be studied. We present some
examples of co-ordinated investigations, as, e.g., the CEDAR storm study in-
tervals.

GLOBAL TOMOGRAPHY DURING IONOSPHERIC STORMS
USING GPS DATA

M. Hernéndez-Pajares (1,2), J.M. Juan (1,2) and J. Sanz (2)

(1) NASA Goddard Space Flight Center, C.632, Greenbelt, MD-20771, USA,
(2) Universitat Politecnica de Catalunya, Jordi Girona 1-3, Mod. C-3 / B4,
‘Campus Nord, 08034-Barcelona, Spain.

jaume@mat .upc.es/Fax: (34]-3-401-6030

' We present in this work the evolution of the 3-D electron density at global scale
during two ionospheric storms (October 18-19, 1995 and January 10, 1997)
computed using only actual Global Positioning System data. The tomographic
model is solved by means of a Kalman filtering with a filter updating time of
1 hour in a Sun-fixed reference frame, and with a resolution of 10x10 degrees in
latitude/local time and 100 km in height including also a protonospheric com-
ponent (8 layers). The ‘data set contains the data from the International GPS
Service IGS (with more than 200 ground GPS stations worldwide distributed)
and the GPS/MET low orbiting GPS receiver (both positive and negative el-
evation observations are used). This means for each storm 1,000,000 of delays,
400 occultations and 3,000 unknowns per batch. The International Reference
Tonosphere (IRI) and data coming from ionosondes are used to demonstrate
the reliability of the results.

Cluster analysis of strong geomagnetic storms

P. K. lvanova, Geophysical institute, *Akad. G. Bonchev” str., Block 3,
Sofia 1113, Bulgaria, tel:713 33 28; fax: 70 02 26; E-mait:
pivanova@geophys.acad.bg or geophys@bgearn.acad.bg

Based on the cluster-regression analysis of 10 great ( IDst maxi >100 nT)
storm events occurring in 1978 - 1979, it is shown that the maximum value
Dst

| max is approximated more correctly by maximum vaiues of the

" interplanetary magnetic field (IMF) parameters than by current ones . For
enhanced magnitudes of the azimuthal electric field Ey, Akasofu's
injection function
g at the storm main phase, solar wind dynamic pressure, and the IMF
magnitude (B}, the Dst max value can be approximated by a simple
expression: | dst max | = 43.6+7.6(i Bz max | _+ 1.6 . The magnitudes
obtained by means of this regression equatio are in good agreement with
Dst max magnitudes observed for 21 great magnetic storms during 1966 -
1988.
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Influence of the Variation of some Helio-geophysicat factors on Human Health

P. K. Ivanova, Geophysical institute, Acad. G. Bonchev str.,block 3, Sofia 1113,
Bulgaria, E-mail: pivanova@geophys.acad.bg or geophys@bgearn.acad.bg

To investigate the influence of the variations of 23 helio-geophysical factors on
human health the regression analysis is used. The results give the main factors acting
on the human health and add there effects. The main result show that 30 percent of the
hospitalized patients are related to the diurnal variations of the helio-geophysical
factors. The variations of the atmosphere pressure, the temperature and the wind are
dominant factors. The changes of the IMF polarization activate 11 - 31 percent of the
analysed cases. Thes phenomena were éxplaind with the absence of the Pc3 pulsations
during this period.

ENERGETIC ELECTRON PRECIPITATION AS A SIGNATURE OF
COLD PLASMA STRUCTURE NEAR PLASMAPAUSE

'F. Jiricek (1), K. Kudela (2), J. Smilauer (1), J. Stetiarova (2), E. Titova 3)

(1) Institute of Atmos. Physics, Czech Acad. Sci, Prague, Czech republic
(2) Institute of Exper. Physics, Slovak Acad, Sci., Kosice, Slovakia

(3) Polar Geophysical Institute, Kola Scientific Center, Apatity, Russia
kkudela@kosice.upjs.sk/Fax: ++421-95-6336292

The influence of cold plasma structure in the magnetosphere on energetic
electron precipitation is investigated using plasma and wave measurements
made on board the Intercosmos-24 satellite. The localized energetic electron
precipitation’ were found, related to electron density inhomogenities near
plasmapause in the evening sector. These electron precipitations were
observed during reconstruction of the outer plasmasphere on account of
enhanced magnetic activity. The spatial coincidence of localised electron
precipitation with ELF/VLF emissions occurrence or there intensification
indicate that the probable precipitation mechanism is the cyclotron wave-
particle interaction in the region of enhanced plasma density. This type of
electron precipitation can be everitually used for fine cold plasma diagnostic
of outer plasmasphere in the evening sector during the magnetic disturbance.

THE GEOMAGNETICAL ACTIVITY EFFECTS IN THE GLOBAL TIDAL
STRUCTURE OF THE THERMOSPHERIC WIND

LV Karpov, T.A. Glutschenko,
West departament of IZMIRAN, Kaliningrad, Russia.
yk@izmiran koenig.sw/Fax:(7-0112)215606

The global numerical model was used in the calculations of the tides and mean state
thermosphere by the different amplitude of the cross polar cup potential (CCP). The
latitude dependence of the mean zonal uniformity wind, the amplitudes and phases of
the zonal harmonics mean wind. solar migrating and nonmigrating diurnal and
semidiurnal tides were obtained from the calculating global diumal variations of the
thermospheric parameters using the Fourier transformation technics. The results of the
calculations are summarized as follows: 1. The zonal uniformity westward wind
increase with increasing CCP at all latitudes, the zonal uniformity equatorward wind
increase at the high latitude only. The amplitudes of the zonal harmonics withm=1.2
in the mean wind increase with increasing CCP. 2. The diurnal tide perturbations
localized at the high latitudes. The nonmigrating tides have the significant contribution
in the lower thermosphere diurnal tide. The nonmigrating tides amplitude increase with
growth the CCP. At the upper thermosphere the diurnal tide is independent on the
longitude. 3. The semidiurnal tide structure is determined by supperposition of the solar
and nonmigrating tides. The semidiurna! wind amplitude decrease in the lower
thermosphere with increasing the CCP. The perturbations of the nonmigrating tides are
complex. There are some tides with the increasing and decreasing amplitudes.




SPATIAL IRREGULARITIES IN THE MID-LATITUDE IONOSPHERIC
STORM REACTIO\' AND ITS THEORETICAL MODELING

N._A K|I|farska (Geophysical Institute, Bulgarian Acad. of Sci, 3 Acad.
G.Bonchev, Sofia 1113, Bulgaria), e-mail: natalka@geophys.acad.bg

One of the main difficulties in modeling the ionospheric reaction on the
geomagnetic disturbances is the great variability, or so called “irregularities”
in this reaction, depending on season, local time, latitude, longitude, etc..
Additional problem in treating this phenomenon arises from the fact that
during magnetic storms the quantity of ionospheric data strongly decreases.
So the standard statistical methods become unusable to describe the spatial
distribution of ionospheric parameters.

We suggest a qualitatively different approach to solve this problem - 1. an
hourly values of foF2 and hmF2, calculated by an “aeronomical” ionospheric
mode! are compared with the measured values of these parameters; 2. if the
differences between measured and calculated values become significant, a
special created procedure starts that allows updating the input aeronomical.
parameters in our ionospheric model (vertical plasma drift and neutral
composition); 3. the last step is calculating the spatial distribution of foF2 and
hmF2 over the globe (in latitudinal range: 350-650) or over smalier restricted
area.

Comparison between modet's spatial distribution over the area: Lat= (350-
659), Long=(00-900) and Re-data for the storm-time period: 10-11 Qctober
1988 gives very hopeful results.

LOW LATITUDE ENHANCEMENTS OF EXOSPHERIC
ATOMIC HYDROGEN COLUMN ABUNDANCES FOLLOWING
GEOMAGNETIC STORM ONSET

Roberf B. Kerr, J. Noto and W. J. Schneller
Scientific Solutions Inc., Medford MA., 02155 USA.

Measurments of the atomic hydrogen Balmer-alpha (656.3 nm) emission at the
Arecibo Observatory reveal that two-fold enhancements of the atomic hydrogen
column density commonly occur following magnetic storm onset. Three indi-
vidial stormis are studied, and each are correlated with approximately twofold
enhancements of the H column abundance following within 48 hours of storm
onset. Precise timing is difficult to discern from these observations that are
limited to the nighttime. Nevertheless, the detected enhancements can not be
explained by simple thermal expansion of the thermosphere, which accounts for
only 7% - 15% of the column enhancement during the storms. Also, the twofold
enhancements we measure are exactly contrary to H column reductions pre-
dicted by MSIS-86. We conclude that the measured low latitude enhancement
are the consequence of H transported to Arecibo. most likely meridionally from
higher latitudes.

EFFECTS OF THE IONOSPHERIC CONVECTION ON THE NEL-".I'RAL
WINDS IN THE LOWER THERMOSPHERE

Yu.N.Korenkov, V.V Klimenko, F.S.Bessarab
West department of IZMIRAN, Kaliningrad, Russia,
yk@izmiran.koenig.swFax:(7-0112) 215606

Numerical calculations of the thermospheric and ionospheric parameters at the altitude
range 80-520 km were obtained for the summer solstice and high solar activity. The
Global Self-Consistent Model of the Thermosphere, Ionosphere and Protonosphere
(GSM TIP) was used. The numerical results were obtained with a self-consistent
calculation of the electric fields of the magnetospheric and dynamo action origin for the
two cases associated with quiet (Kp~0) and moderate (Kp ~ 3~) geomagnetic
conditions. The numerical calculation results of the neutral wind system at the 120-140
km are presented. It was found that in the case of the two-cell shape and a symmetric
potential drop from down to dusk magnetospheric convection, associated with Kp ~0
(10 kV) wind velocities have a clear diurnal variation and mainly zero average values
on the time at the all over latitudes. In the second case, associated with Kp ~ 3+ (50kV)
the two-cell ionospheric convection pattern was shifted to the midnight sector. It are
shown that space variation and increasing of the ionospheric convection causes
initiation of the semidurnal variation of the zonal wind component at the high latitudes.
arising of the westward zonal average wind at the high and middle latitudes. and
doesn>t practically change parameters of the meridianal wind component. The
modification of the wind system at the low latitudes are small under the sudy
conditions.

DYNAMICS OF THE F-REGION DISTURBANCES DURING
GEOMAGNETIC STORMS -

L Kutiev, P. Muhtarov
Geophysxcal Institute, Acad. G. Bonchev bl. 3, Sofia 1113 Bulgana E-
mail ikutiev@geophys.acad bg, Fax: (+359) 2 700 226.

Data from-three meridional chains of ionosondes (Europe, East Asia and
Australia) are used to analyse the dynamics of F-region disturbances during
geomagnetic storms. The relative to medians variations of foF2 are used to
generate Lat/UT plots for every meridional chain. These plots visualize the
time development of ionospheric disturbances as they move equatorward
from the auroral regions. The average value and the meridional gradient are
found to represent satisfactorily the latitudinal shape of the disturbances at
any fixed moment. The average value is modelled as a function of power
index or Kp, as the respective constants in the expression are obtained by a
regression fit for a-large number of geomagnetic storms occurred between
1981 and 1995. The meridional gradient has a clearly expressed periodicity
both inside and outside storms and it is analysed statistically to reveal its
main features. Penetration of the disturbances to mid- and low-latitudes isa
seasonal dependent. The plots of East Asian and Australian chains show

_clearly the transequatorial penetration of summer dlsturbances in winter

hemisphere.

EFFECTS OF GEOMAGNETIC STORMS AND ATMOSPHERIC

" PROCESSES

L.Ya Libin (1.4), J.Perez-Peraza (2), A.Jaani (3).
(1) Institute of Terrestrial magnetism, Ionosphere and Radlowave propagation,
Troitsk, (2) Institute of Geophysica UNAM, Mexico, (3) Institute of Meteorologia,
Tallinn, (4) TIMAX Ltd., Moscow.
iptimax@online.ru Fax: 7(095)8835612

It is assumed that geophysical cycles of 7-9, 15-17 and 33 days can occur.
Many of these cycles and shorter ones may be related to-the respective solar activity
cycles; for instance, the 27, 13-14, 9 or 6-7 days cycles can be found in all
meteorological indices including the various atmospheric circulation indices.
Simular cycles are also observed in the characteristics of the Earth’s magnetic field
disturbances. The 6 and 9 days rhythms is the Earth’s atmosphere are assumed to
be relatedto the sectorial structure of the IMF. The 9-day period corresponds to 19

sectors with three geoactive boundaries, while the 6-7 days cycle corresponds to 29

sectors with four geoactive boundaries.

Thus, the occurence of common “solar rhythm’s” in athmospheric processes
and in geomagnetic disturbunces may indicate thqt they arise from a common solar
cause assosiated with the sectoral structure of the IMF.

Relationships of the lower atmosphere with the IMF and with solar wind were
found in numerous works. The sign of the correlation between solar wind
velocityand atmospheric parameters (pressure, air radiation, temperature, efc.)
reverses when the Earth moves from one IMF sector to another. )

ON THE DIRECT IMPACT OF THE SOLAR WIND
DYNAMIC PRESSURE ON THE HIGH -LATITUDE
IONOSPHERE, THERMOSPHERE AND MIDDLE ATMOSPHERE

L.N.Makarova, A.V.Shirochkov ( Arctic and
Antarctic Research Institute,
Saint - Petersburg. 199397, Russia)

One prominent feature of the global magnetic
storms and high-energy corpuscular events was
ignored in the previous studies namely enchanced
solar wind dynamic pressure. We present the
experimental evidences that any ‘notable rise of
the solar wind dynamic pressure causes the
synchronous disturbances in the high-latitude
ionosphere, thermosphere and middle atmosphere.
We checked this effect on various experimental
data, We have found that the following parameters
are proportional to the solar wind dynamic
pressure: daytime maximum of ionization in the F-
region: height of the stratopause, height of the '
maximum stratospheric ozone density; temperature
of lower mesosphere and upper stratosphere. The
effects can be explained in the framework of the
modified global electric circuit with the Earth
magnetosphere magnetopause as an external element.
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OBTAINING THE IONOSPHERIC TOTAL ELECTRON CON-
TENT AT REAL-TIME UNDER HIGH GEOMAGNETIC ACTIV-
ITY CONDITIONS .
M.Martinez-Garcia, M.Hernéndez-Pajares, J.M.Juan and J.Sanz (Research
Group of Astronomy and Space Geodesy. Universitat Politécnica de Catalunya.
Barcelona, Spain)
Obtainig information at real-time about the ionospheric total electron content
(TEC) under high geomagnetic activity conditions is the purpose of this paper.
This magnitude has been estimated using the dual-frecuency carrier phases
" transmitted by the Global Positioning System (GPS) satellites. As it is well
known, the GPS signals provide with two observables: the pseudorange and
the more precise and less noisy carrier phase. The feature of this work is the
capability to observe the variations of the TEC during a geomagnetic storm
event from a GPS receiver station. For this purpose it has been necessary to
" implement algorithms that allow to detect and to correct the phase biases by
an integer number of wavelengths at the same time that the data is gattered
from the satellites. Precedent works that study the variations of the TEC in
a geomagnetic storm at real-time, use differences of the GPS carrier phase
observations separed one siderial day for the same pair of station and satellite.
The advantage of the presented method is to do not necessary using this phase
diferences to obtain the variations of the integrated electron density at real-
time. In this work, the TEC variability during the January 1997 geomagnetic
storm event has been estimated from a dual-frequency receiver station.

STRUCTURE SPECTRUM VARIATIONS REGISTRATED IN
INTENSIVE MAGNETIC STORM
European Observatories of the Middle Geomagnetic Latitude
S.J. Mihajlovic, M. Obradovic

In this paper, it have been shown the results of spectral analyze
-avriations of the geomagnetic field, registrated in intensive magnetic
storm, 13. March 1989, onp European observatories of the middle
geomagnetic latitude. It has been shown microstructure of short
periodic and long periodic part of spectrum variations. then
microstructure Dst and D; variations, registrated in magnetic storm
13. March 1989, on observatories of the middle geomagnetic latitude.
On the basis of results of this analysis, the model microstructure of
geomagnetic field variations, registrated in intensive magnetic storm.
has been done. This model relates on observatories of the middle
geomagnetic latitude.

The microstructure spectrum nonregular D, variations models.
registrated in intensive magnetic storm 13. March 1989, on European

observatories of the middle geomagnetic latitude, is shown on -

figure 1.
[}

DIFFERENT PHYSICAL MECHANISMS OF STRONG NEGATIVE
F2-LAYER STORM EFFECTS OBSERVED WITH EISCAT

A. Mikhailov (1), K.Schlege! (2)

(1) Institute for Terrestrial Magnetism, lonosphere and Radio-Wave
Propagation. Russia, (2) Max-Planck-Institut fur Aeronomie, Germany
avm71@orc.ru

Two periods of EISCAT observations comprising the very disturbed day Apr
03,1992 and Apr 10,1990 were analyzed with a self-consistent approach to
the day-time F-region modeling. The NmF2 decrease by a factor of 6.4 on
Apr 03 was produced by enhanced electric field (E 85 mV/m) and strong
downward plasma drift, but without any noticeable changes in thermosphere
parameters. The increase of the O+ + N2 reaction rate resulted in a strong
enrichment of the ionosphere with molecular ions even at the F2-layer heights.
The enhanced electric field produced a wide midlatitude day-time trough on
Apr 03 which was different from the polarization jet events. The strong
negative storm effect on Apr 10 with a complete disappearance of the F2-
laver maximum was attributed mainly to changes in neutral composition and
tempcrature. The calculated perturbation in the Tn(h) profile implies strong
cooling of the lower thermosphere which may be due to increased nitric oxide
concentration.
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SOME F2-LAYER EFFECTS DURING JAN 06-11, 1997 CEDAR
STORM PERIOD AS OBSERVED WITH THE MILLSTONE HILL
INCOHERENT SCATTER FACILITY

A. V. Mikhailov (1), M. Férster (2) and J. C. Foster (3)

(1) Institute for Terrestrial Magnetism, Ionosphere and Radio-Wave Propa-
gation, Academy of Sciences, 142092 Troitsk, Russia, E-mail: avm71@orc.ru,
(2) GeoForschungsZentrum Potsdam, PB 2.3, Telegrafenberg, 14473 Potsdam,
Germany, E-mail: mf@gfz-potsdam.de, (3) MIT Haystack Observatory, Mill-
stone Hill, Westford, MA 01886, USA, E-mail: jcf@hydra.haystack.edu.

Daytime negative storm effect on Jan 10, strong NmF2 night time increase
on Jan 7 and 8 followed by a strong T, decrease down to T, are discussed.
Neutral composition and T,,(h) were inferred from IS observations using a self—
consistent approach to F2-layer modelling. Observed T., T;, and N, profiles
were corrected for the disturbed day using the calculated ion composition.
Calculated O/N2 ratio at hmF2 is less by a factor of 3.7 than MSIS prediction
for Jan 10 and is close to MSIS for quiet days. Strong NmF2 night time increase
by more than factor of 3 is due to observed E x B drift (westward E) moving
plasma from higher L shells to lower ones and squeezing it into F2-region.
Moderate (2.2 —2.7) x 10'2 m~2s~! fluxes in agreement with IS observations
were shown to be sufficient to account for the night time NmF2 increase. Such
fluxes are much less than usually considered about 10'® m~2s~!. This NmF2
increase is the main reason for observed 7, dropping down to T, (about 680 K)
as it follows from the analysis of the energy equation.

EFFECTS OF HIGH-ENERGY ELECTRONS DURING
GEOMAGNETIC STORM IN THE IONOSPHERE ON LOW L-
SHELLS. .

Yu.V. Mingev and S.V. Elizarov.
Skobeltsyn Institute of Nuclear Physics, Moscow State University
mineev@srdlan.npi.msu.su/Fax: 095-939-50-34

Dynamic movement of high-energy electrons (spectral measurement of electrons
E.~0.04-2.0 Mev) on various L-shells into the Earth's ionosphere from satellites
“Intercosmos-19™ (500-1000 km) and “Cosmos-1686" (350-500 km) data is shown
during severa! strong and intermediate magnetic storms. Basic attention is paid to
the particles movement at on low altitudes and L-shells (L=1.1-1.5) and electrons
precipitation in high thermosphere caused by pitch-angle diffusion. It was obtained
that during the magnetic storm main phase the boundary of energetic particle
registration shifts towards higher latitudes whereas the boundary of plasma
registration shifts towards lower latitudes. The difference between dynamic and
existing models is shown. An analytical connection for particle, wave and plasma
parameters for various phases of the geomagnetic storm is obtained. Possible ty pes
of the wave-particle interaction during various storm stages were found. The role of
high-energy electrons in D-laver ionisation. winter anomaly and others processes in
the thermosphere and middle atmosphere are discussed.

GEOMAGNETIC STORMS AND TOTAL OZONE

P. Mich and J. Ladtovitka
Institute of Atmospheric Physics, Prague
jla@ufa.cas.cz/Fax: +420-2-71762528

Geomagnetic storms are supposed to affect the whole
ionosphere-atmosphere system, at least at high and higher-
middle latitudes. A brief review of effects of strong geomagnetic
storms on total ozone content is presented with a special
emphasis paid to effects observed near the latitudinal circle of
SON. At these latitudes, significant effects of geomagnetic
storms on total ozone have been observed only in winter, very
weak and statistically insignificant effects near equinoxes and
no effects in summer. The effects have been significant only for
strong storms, Ap > 40 or better 60, and only under very specific
conditions — high solar activity and the east phase of QBO. The
observed effects consist in redistribution, being best-developed
in European sector and invisible in latitudinal average values.
They are qualitatively consistent with observed geomagnetic-
storm related changes in atmospheric circulation.




NUMERICAL MODELING OF THE EARTH'S UPPER ATMO-
SPHERE DURING A GEOMAGNETIC STORM

A. A. Namgaladze (1), R. Yu. Yurik (1) ‘arid M. Férster (2) :
(1) Polar Geophysical Institute of the Kola Science Centre RAN, Murmansk,
Russia, (2) GeoForschungsZentrum, PB 2.3, Potsdam, Germany.

To test various hypotheses about positive ionospheric storm development, we
performed numerical simulations for the magnetic stotm-of 24-27 January
1974 to obtain the global pattern of the thermospheric and ionospheric ef-
fects of this magnetic storm. The global self-consistent numerical model of the
thermosphere-ionosphere-magnetosphere system has been used in this inves-
tigation. The model calculates thermospheric, ionospheric and magnetospheric

plasma sheet parameters as well as electric fields both of the magnetospheric *

and thermospheric dynamo origin. The results of the numerical simulation of
the neutral composition changes agree in general with observations of the AE-C
satellite and with the MSISE90 model. Although the ratio [N2]/[O] in storm
maximurh increases more than by factor 6 in comparison with the quiet level at

high latitudes, at low latitudes it does not decrease (at fixed altitudes) below-

the quiet level. Meanwhile, the ionospheric storm is positive at low latitudes.
Thus we can conclude that the positive phase of the ionospheric storm is created
by thermospheric winds which cause an upwelling of the ionospheric F2-region
plasma at mid-latitudes along the geomagnetic field lines to the heights where
the ion loss rate is lower and at low latitudes this enhanced plasma is moved
equatorwards by the oppositely directed thermospheric winds blowi ing from the
northern and southern high latitudes.

COMPARISON OF 'MODELS AND DATA AT MILLSTONE HILL DURING
THE JUNE 5-11, 1991, STORM

A.V.Paviov (Institute of Terrestrial Magnetism, lonosphere and Radio-Wave
Propagation, Russia Academy of Science, Troitsk, Moscow Region, 142092,
Russia), M. J. Buonsanto,  A. C. Schlesier (Haystack Observatory, Massachusetts
Institute of Technology, Westford, MA 01886), P. G. Richards (Computer Science
Department and Center for Space Plasma and Aeronomic Research, Unlversnty of
Alabama, Huntsville, AL 35899)

‘We compare measuréments of the ionospheric F region at Millstone Hill during the
magnetic storm of June 5-11, 1991 with results from the IZMIRAN and FLIP time-
dependent mathematical models of the Earth's ionosphere and plasmasphere, and the
Millstone Hill semi-empirical (MH) model of the ionosphere. New rate coefficients
from recent laboratory measurements of the O" + N, and O + O, loss rates are
included in the IZMIRAN and MH models. The laboratmy' measurements show that
vibrationally excited N,(v) and O,(v) are both important at high temperatures such

as found in the thermosphere during disturbed conditions, at summer solar '

maximum. All 3 models reproduce major features of the data but none of them
reproduce the observed day to day variability without modifying the MSIS neutral
atmosphere. The increase in the O™ + N, loss rate due to Ny(v) results in a factor ~ 2
reduction in the daytime F2 peak electron density. On some days inclusion of N,(v)
improves the agreement between the models and the data, and on other days it
worsens it. We show for the first time that the increase in the O + O, loss rate due
to O,(v) leads to the decrease of the calculated daytime NmF2 up to a factor of 1.4.

" THE ROLE OF VIBRATIONALLY EXCITED OXYGEN AND NITROGEN IN
THE IONOSPHERE DURING THE UNDISTURBED AND GEOMAGNETIC
STORM PERIOD OF 6-12 APRIL 1990

A.V.Pavlov (Institute of Terrestrial Magnetism, lonosphere and Radio-Wave
Propagation, Russia Academy of Science, Troitsk, Moscow Region, 142092,
Russia)

The comparison the observed behavior of the F region ionosphere over Millstone
Hill during the geomagnetically quiet and storm period on April 6-12, 1990 with
numerical model calculations from the IZMIRAN' time-dependent mathematical
model of the Earth's ionosphere and plasmasphere is presented. We use the new loss
rate of O'(*S) ions as a result of the new measurements of the rate coefficients for
the reactions of O(*S) with N, and O, (Hierl et al., J. Chem. Phys. 106, 3540-3544,
1997). It was found that the non-Boltzmann distribution of O, (v) and the difference
between ion and neutral temperatures can lead to the increase of the calculated
NmF?2 only up to 5 %. The IZMIRAN model reproduces major features of the data.
The inclusion of vibrationally excited N, (v) and O, (v) in the calculations improves
the agreement between the calculated NmF2 and the data on April 6,9,10. NmF2 are
reproduced by the IZMIRAN model without N, (v) and O, (v} on April 8.an 11
better than those with N, (v) and O, (v). The increase in the O + N, rate factor due
to N, (v) produces the 5-41 % decrease in the calculated daytime NmF2. The
increase in the O + O, loss rate due to O, (v) produces 8-33 % reductions in NmF2.
To reproduce the anomalous electron density event on April 10 with hmF2<200 km
the MSIS-86 atomic oxygen density was decreased by a factor of 1.8.

- RECURRENT GEOMAGNETIC ACTIVITY AND THE WARM—
ING.IN ST.PETERSBURG L -

D. L. Ponyavin
Institute of Physics, University of St.Petersburg, 198904, Russia.
ponyavin@snoopy.phys.spbu.ru

Sunspot, geomagnetic activity and the air surface temperature variations
recorded in St. Petersburg since 1775 have been analyzed. A local cooling dur-
ing the Dalton minimum was observed. A trend was derived from the data set,

which shows a warming tendency beginning the 50s of 19th century. Temper-
ature variation analysis shows also that the main warming is mainly due to a
warming in winter when the solar-wind effect -is more obvious in the Northern
Hemisphere. The highest level of geomagnetic activity resulting from disturbed
solar wind and interplanetary magnetic field conditions was associated with
the warming in winter. The warming tendency was accompanied by increasing
rate in solar wind streams just occurred near the Earth’s orbit. Space weather
conditions that cause extremely low temperature in winter were analyzed and
discussed. A cold winter scenario in St.Petersburg in late of 1997-1998 was

predicted.

IONOSPHERIC STORMS: OUTSTANDING PROBLEMS

G. W. Prolss
Institut fiir Astrophysik und Extraterrestrische Forschung. Universitit Bonn.
kschruef@astro.uni-bonn.de

Seventy years after their-discovery, ionospheric storms remain a most fascinat-
ing and challenging topic of upper atmospheric physics since so many aspects of
this striking phenomenon are still incompletely documented and understood.

One point which has to be clarified, for example, is the significance of elec-
tric fields and traveling atmospheric disturbances in explaining short-duration
ionospheric storm effects at middle latitudes. Another problem area is the im-
portance of vibrationally-excited molecular nitrogen in causing negative iono-
spheric storm effects. Also, with regards to modeling ionospheric storm effects,
why do present-day general circulation models overestimate the increase in the
O/N3 density ratio and the attendant positive ionospheric storm effects and.
at the same time, underestimate the decrease in the O/Na density ratio and
the attendant negative ionospheric storm effects? Here we review some of thp
mote recent publications relevant to these problem areas.

CHANGES OF SCHUMANN - RES'ONVANCE PARAMETERS
DURING HIGH ENERGY SOLAR PARTICLE EVENTS

K. Schiegel (1) and M. Fiillekrug (2) )
(1) Max-Planck-Institut fiir Aeronomie, (2) Institut fir Geophysik, Universitat -
Frankfurt a. Main

schlegel@linmpi.mpg.de

Schumann resonances (SR) are electromagnetic waves propagating in the
earth - ionosphere wave guide with wavelengths being an integer muitiple of
the earth’s circumference. Their amplitude depends mainly on the ‘global
thunderstorm activity, their exact frequency on parameters of the wave
guide. High energy (MeV) solar electrons and protons cause additional
ionization at the lower border of the ionosphere and in the mesosphere and
even in the stratosphere, modifying the electric properties ‘of the wave
guide. Changes in the SR frequency have been studied systematically
during events of solar energetic electron (SEE) and solar energetic proton -
(SEP) precipitation. We used mainly data from the station Arrival Heights in
Antarctica, -because these data are least’ affected by natural and
anthropogenic "electromagnetic interference. Although the frequency
changes are only of the order of 1/10 Hz they can be clearly identified. The
results are presented and explained in terms of the current SR theories, and
their implications for the global electrodynamics is discussed.
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THE SOLAR PROTON EVENTS AS AN ESSENTIAL FACTOR IN THE
SOLAR - TERRESTRIAL PHYSICS '

A.V.Shirochkov, L.N.Makarova ( Arctic and Antarctic Research Institute, Saint -
Petersburg, 199397, Russia)

The current level of knowledge of the magnetospheric, ionospheric and atmospheric
effects produced during the solar proton events (SPE) is reviewed. The SPE signature
in the jonosphere is so called polar cap absorption events (PCA) which produced
‘damaging effects on the radiocommunication, navigation and survelliance systems.
The global geomagnetic storms which often are the components of the SPE can
produce severe damaging effects on the different technological systems. Besides that
the SPE's produce significant effects in the polar mesosphere and stratosphere
especially in the ozone layer. Experimental evidences of these effects as well as of the
pure ionospheric and atmospheric phenomena are presented.

FIRST RESULTS FOR OZONE VARIATIONS DUE TO SOLAR
PROTON EVENT DURING 19 OCTOBER 1989

Y K.Tassev, T.K.Yanev, P.LY. Velinov and L N.Mateev

Central Solar-Terrestrial Influences Laboratory, Bulgarian Academy of
Sciences, Acad.G.Bonchev Str., Block 3, Sofia 1113, Bulgaria

It is assumed that by penetration of solar cosmic rays (SCR) into the middle
atmosphere the ozone is destructed. However we suppose that at certain
altitudes ozone can be created as a result of chain ion teactions taking part in
the stratosphere. In this investigation satellite data for ozone density in the
atmosphere during SCR on 19 October 1989 were used. ‘The values of ozone
concentration (partial pressure) were taken from profiles of the following

_ heights: 25.5 km, 24.5 km, 23.5 km, 19.5 km, 18.5 km and 11.5 km. The
orbits of the satellites passed latitudes from 30° to 90° N and longitudes from
20° to 40° E. Data for the high energy protons were taken from Solar
Geophysical Data - Boulder, Colorado. Cosmic ray measurements obtained
from the neutral monitor in Kiel, Germany were utilized also. The influence of
solar protons from seven energetic intrervals from 4.2 MeV till 850 MeV
were studied. As a result of cross correlation analysis direct cause-effect
relationships between ozone creation and SCR at heights 18.5-19.5 km have
‘been obtained. These heights are situated near to the Pfotzer maximum due to
the galactic cosmic rays.

ST10 Tonospheric modelling and predictions

Convener: Hanbaba, R.
Co-Convener: Zolesi, B.

Sponsorshipi FRANCE TELECOM-CNET and Istituto Nazionale di
: Geofisica
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CONTRIBUTION OF ENERGETIC PARTICLE PRECIPITA-
TION TO THE SUBAURORAL 3D CURRENT SYSTEM AND
POLARISATION JET

V.Y. Trakhtengerts
Institute of Applied Physics, 46 Ulyanov st., 603600 Nizhny Novgorod, Russia.
vytOappl #ci-nnov.ru/Fax: +7 8312 36 2061

Energetic particle injections during magnetic storms lead to formation of asym-
metric part of the ring current (RC) and of specific zones of field-aligned cur-
rents localized near the plasmapause and detached plasmaregions which appear
in process of the plasmasphere erosion. These field-aligned currents are due to
energetic particle precipitation caused by wave-particle interactions. Together-
with induced currents of cold plasma, the currents of hot particles form 3D

‘current system in the subauroral magnetosphere and ionosphere. The magne-

tospheric Hall conductivity plays an important role in formation of this system.
leading to generation of the ionospheric northward electric field located at the
jonospheric projection of RC. This electric field increases with growth of RC
intensity and reaches the saturation value determined by the energy of RC
jons and can explain the structure and value of the electric field observed in

the polarisation jet. The 3D current system provides not only transfer of the

electric charge but also mass transfer, accumulating cold plasma in two con-
tact regions of RC with plasmasphere located in the morning side and in the
eveningside bulge. Between these regions, in the night side, an impoverishment
of the ionospheric plasma density takes place.

IONOSPHERIC RESPONSE TO GEOMAGNETIC STORM
DURING 10-11 JANUARY 1997 DUE TO CORONAL MASS
EJECTION (CME) ON THE SUN

P.LY. Velinov (1), C.W. Spassov (2) and L.N. Mateev (1)
(1) Central Solar-Terrestrial Influences Laboratory, Bulgarian
Academy of Sciences, Sofia, (2) Geophysical Institute, Sofia, Bulgaria

Due to the satellite observations in the last years were discovered a
new class of solar phenomena - Coronal Mass Ejection (CME), which
has the necessary physical parameters to cause geomagnetic storms
with SSC. On 6 th January 1997 with the satellite SOHO was
observed such CME event. This mass reached the Earth environment
on 10-11 January 1997 and caused geomagnetic storm, which was
registrated from ground based stations and international STP satellites
SOHO and INTERBALL-1. The latter measured compression of the
magnetosphere with 7 Rg (Rg - radius of the Earth). The geomagnetic
storm on 10-11 January caused significant eftect on the ionosphere
and middle atmosphere. In the paper are analyzed results from
ionospheric observatory Sofia in the investigated period: variations of
ionospheric critical frequencies and heights, minimum reflection
frequency and limiting frequency of the sporadic £ - layer (£).

COMPARISON BETWEEN IRI AND GPS-IGS DERIVED ELEC-
TRON CONTENT DURING 1991-97: FIRST RESULTS

D. Bilitza (1), M. Hern4dndez-Pajares (1,2), J.M. Juan (1,2} and J. Sanz (2)
(1) NASA Goddard Space Flight Center, C.632, Greenbelt, MD-20771, USA,
(2) Universitat Politecnica de Catalunya, Jordi Girona 1-3, Mod. C-3 / B-4.
Campus Nord, 08034-Barcelona, Spain.

manuel@mat.upc.es/Fax: [34]-3-401-6029

The existence of a permanent network of GPS ground receivers. the Interna-
tional GPS Service (IGS), operating since 1991, allows to perform an exhaus-
tive comparison of the global electron content derived from these data using
tomographic models (Juan et al. 1997. Geophys. Res. Lett., 24. 393-396 and
Hernindez-Pajares et al. 1997, Radio Sci., 32. 1081-1090) with the Interna-
tional Reference lonosphere predictions (IRI, Bilitza 1990.International Ref-
erence Tonosphere 1990, URSI/COSPAR, NSSDC/WDC-A-R&S 90-22). This
work will allow the IRI upgrading for the electron content forecast. using this
data set at global scale and along half solar cycle.

In this contribution we are going to present the status at this time of such
comparison that involves more than 20 Gigabytes of GPS data between 1991
(=30 stations) and presently (more than 200 stations).




IMPROVEMENTS IN TARGET RANGING BY HF RADAR USING
THE EUROPEAN IONOSPHERIC MODEL PRIME

A. Bourdillon (1), G. De Franceschi (2), B. Zolesi (2) and Y. Le Roux (3)
(1) ‘Structures Rayonnantes, UPRESA 6075, Université de Rennes, (2)

Istituto Nazionale di Geofisica, Rome (3), DMR/TSI, France-Télécom,

CNET Lannion .
bourdll@umv—rennesl fr/Fax 332 99 28 16 59

Target ranging by HF radar can be done by correcting the group path of
target echoes for the delay due to the propagation through the ionosphere. One
possibility is to simulate the propagation by ray-tracing but in this case the
final accuracy obtained in target registration depends mainly on the quality of
the ionospheric model used to ray-trace. In our study, we used the PRIME
ionospheric modet to perform ray-tracing on a 950 km path, between Toulon
and Lannion, in France, for which oblique soundings data from the SCIPION

sounder are available in december 1991. The ray-tracings were performed by .

using the vertical profiles of electron density at five points along the path. The
profiles were obtained by the monthly median and by the instantaneous
mapping procedures. For comparaison purposes, we also used the vertical
profiles obtained by the IRI instantaneous mapping. We present the results of
this study and we discuss the accuracy in target ranging obtained for the
conditions of the sxmulatlons

POSSIBLE USE OF THE LOCAPI' IONOSPHEliIC PREDICTION
SOFTWARE TO DIGITAL COMMUNICATIONS

C. Brousseau, P. Parion and L. Bertel =
Laboratoire  Structures  Rayc /Radioce ications, UPRES-A 6075,
Université de Rennes 1, Campus de Beaulieu, 35042, Rennes Cedex, France.

The LOCAPI ionospheric propagation software, developed by the University of
Rennes 1, uses the quasi-parabolic expression of electron density profile fitted by

eight quasi-parabolic’ layers. Its inputs are: date, frequency, transmitting- and -

receiving locations, ‘and solar index. An original fast and accurate algorithm
determines the output parameters : MUF, occultation LUF, elevation angles, group
delays, pathloss for an important range of possible propagation O and X modes. The
application of this software to adaptive digital communications requires a vectorial
representation of the propagation channel, a Doppler frequency shift and a noise
random models, which are added to the deterministic parameters calculated by
LOCAPI. The channel representation can be written as :

B(x. t) Zak [1 ]vk (t T ) 2fy e )ity )

where N is the number of paths, L. ? the polarization term, t,, and 1, the group
and phase delays, f, and f,. the transmitted. and Doppler frequencies. This
formalism can be used to improve the design of digital receivers, even better if the
polarization and antennas effects are taken into account.

NOSTRADAMUS SKYWAVE RADAR : A 360 IONOSPHERIC
SOUNDER

Emmanue! Brun (1), Stéphane Saillant (2)

(1) THOMSON-CSF AIRSYS, Bagneux, France, (2) ONERA,
Palaiseau, France

saillant@oncra.fr / Fax : 0033 1 69 93 62 69

The ONERA is conducting, in collaboration with THOMSON-CSF
AIRSYS, the realization of the NOSTRADAMUS french skywave
radar. This project, sponsored by the SPAE from the DGA (Ministry
Of Dcfence), is based on a new concept of Over-The-Horizon radar.
Definition studies with the LETTI, have led the ONERA to built a
monostatic surface array radar. Such a structure allows a 360 degrees
coverage and the focalization in elevation. The main mission of the
radar is to detect and to localize targets over the horizon. But the
system is also used for the soundings of the ionosphere to manage the
radar operating frequencies. So, NOSTRADAMUS is used like a
measurement tool to characterize the ionosphere and establish
propagation modelling. New sounding techniques, using the elevation
information and the 360 degrecs scanning, have been developped for
the frequency management.

Latitudinal’ dependence of Total Electron Content evaluated by GPS and NNSS
observations at middle latitudes.

L.Ciraolo, P. Spalla
Istituto di Ricerca sulle Onde Elettromagnetiche "Nello Carrara”, Firenze,
Italy, spalla@iroe.fi.cnr.it, fax +39 55 410893

" The analysis to evaluate vertical TEC from GPS provides continuous estimates of its

latitudinal slope. NNSS observations provide much more reliable values of the
latitudinal dependence, but sparse in space and time; this implies difficulties in TEC
modelling. The availability of many years of contemporaneous GPS and NNSS

gives the ch to compare directly the two sets.of latitudinal
dependences. Statistics of. this comparison will be presented, aiming specifically to
evaluate the accuracy of the GPS estimates.

THE EVALUATION ERRORS OF IONOSPHERIC PLASMA MOVEMENTS
VELOCITY FROM THE VERTICAL HF DOPPLER DIAGNOSTICS

P. Denisenko, G. Kuleshov, D. Noranovitch
Rostov on Don State University
denis@iphis.md.runnet. ne/Fax: +007-8632-285044

The measurements of Doppler versus frequency dependence Q(f) from the vertical
ionospheric sounding allow a calculation of plasma movements velocity v height
profiles. The calculation of v is based on the inversion of Volterra first kind integral
equation. This yields in the linear dependence law of velocity from denivative

dsydr : v(f )= IK(f,,f)(dQ/df)df where f, |sa plasma frequency. f, a plasma
fa
frequencv at the base of a layer, K( »+f) a certain kernel. A velocity dlspersxon

an(f, 'fz) df,df, , where B=

o*(v) can be written: 62(v) = J' IK(f, KX )K(f,,,f,)
hiy

autocorrelauon function of Doppler shift measurement errors. Results of the F — layer

sounding with ordinary component o~ (v) study are reported. It is concluded that v

diagnostics errors are of maximum value at magnetic the equator and of minimum at
the poles. The ratio of these values is two. The Doppler shift measurement errors of
0.01 Hz lead to the velocity evaluation errors of several meters per second.

THE DETERMINATION OF ATTENUATION OF HF RADIO WAVES
CAUSED BY THE RANDOM ELECTRON DENSITY IRREGULARITII-ZS
FROM VERTICAL SOUNDING

P. Denisenko, G. Kuleshov, A. Skaznk
Rostov on Don State University
Denis@iphis.md.runnet.ru/Fax: +007-8632-285044

A coherent component attenuation caused by scattering on the random irregularities
of electron density can be evaluated from the relation p* =1,/1, of the coherent
I, component to the scattered I, one. The dependence of attenuation from
frequency is used to determinate the irregularities 'spect;um A common way to
estimate the value of B* is to study the amplitude distribution law of a vertically
reflected from ionosphere signal. At present there are two amplitude distribution
models leading to a significant differénce in $° values. The first giving values of
$2 > 1 implies that scattering is taking place near the reflection level. The second
implies scattering alone the whole propagation path and gives the values of B2 > 1.

A new approach that does not require the knowledge of the amplitude distribrition
law is proposed. It is based on quadrature signal components measurements. The

approach allows evaluating not only B* but also the Doppler frequency shift and
the polarization ellipse of signal characteristics. The statistical modeling shows that
the greater B2 is the smaller the errors are.
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THE EMfERICAL MODEL OF EFFECTIVE ELECTRON COLLISION
FREQUENCY FOR MIDLATITUDE IONOSPHERE '

P. Denisenko, Yu. Faer, V. Sotsky, V. Vodolazkin
Rostov on Don State University
" denis@iphis.rmd.runnet.nv/Fax: +007-8632-285044

A midlatitude ionosphere Empirical Model of the Effective Electron Collision
Frequency (EMEECF) is proposed. It is based on the multifrequency verticat
incidence ordinary and extraordinary waves ionospheric absorption observations near
Rostov on Don, Russia (47° 13’ N, 39° 14’ E). The EMEECF describes the
seasonal daytime variations in height range of 100 to 200 km. two levels of solar
activity. . 104 measurement sessions in 1973 and 392 in 1988 were used.

The observed effective electron collision frequency values from the E - layer
coincide with the gas kinetics predictions, while those from the F - layer exceed the
later. The seasonal dependence changes the behavior and the discrepancies become
greater with the solar activity growth. :

The electron concentration irregularities caused scattering and an anomalous o —
component absorption account for an additional noncollision radio waves attenuation
leading to the theoretical and experimental results discrepancy. Observed o —
component effective electron collision frequency values are 2 times greater than x —
component ones. The maximum ratio of values obtained with experiment to gas
kinetics values is 20. The model is useful in planning vertical sounding of the
ionosphere experiments.

NON-MOMOTONE N(h)-PROFILES RECONSTRUCTION FROM
VERYICAL SOUNDING IONOGRAMS BY THE METHOD OF
REGULARIZATION

P.F. Denisenko, N.V. Nastasyina
Institute of Physics, Rostov State University, 194 Stachky ave., 344104,
Rostov-on-Don, Russia, denis@iphys.md.runnet.ru Fax: +7 8632 285044

The calculation of non-monotone height dependencies of electron density,
N(h)-profiles, from the vertical sounding ionograms is an inverse ill-posed
problem which needs a special algorithms of regularization for obtaining of
solution. In present paper one of the possible methods of regularization is
considered. .
Valley is described by the three parameters. Both traces of ionogram are used.
The problem have been solved in two stages. At the first stage N(h)-profile is
obtained by least-squares method (LSM). This solution is used at the second
" stage for search of regularization parameter and for determination of
- measurement errors of virtual heights.
The comparison of regularized solutions with LSM-estimates shows that
regularized estimates are more stable to errors of experiment and they have a
range of independence which is smaller than for LSM-solution.

THE IONOSPHERIC HOLES - MODELING AND DIAGNOSTICS

1B Egorov, O P Kolomiitsev, Yu Ya Ruzhin, O G Razinkov,
.~ Yu N Cherkashin (IZMIRAN, E-mail: kolom@izmiran.rssi.ni)

The influence holes in ionosphere on conditions of HF radio wave propagation in
approximation of geometrical optics is studied theoretically. The results of modeling
of HF radio wave propagation on routes crossing hole in ionosphere are submitted.
The radiotomography and modeling of ionospheric sections was used. Itis shown. that
trajectory characteristics of waves in coordinates hight-latitude depend on: geometrical
sizes hole, direction, point, angle and frequencies of sounding. The characteristic
modes of propagation are allocated - hop, captured by channel E-F, captured by hole,
trapeziform, passing through hole. The heaviest interest presents the family of
captured by hole trajectories. On estimations the time of delay for different conditions
makes 7 - 23 ms. That fact, that holes in top ionosphere are long-living by large-scale
formations, indicates on that disregard of effects of propagation of radio wave,
connected with holes, will result in distortion or misunderstanding data of given
monitoring. control and diagnostics of condition of ionized component of top
atmosphere of Earth. That is important for diagnostics of ionosphere because in world
practice the method of radiosounding of ionosphere in range HF radio wave for
monitoring and contro! of ionosphere is adopted.
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COMPARISONS OF PRARE TEC WITH TOPEX MEASURE-
MENTS AND WITH IONOSPHERIC MODELS .

F. Flechtner, S. Bedrich and A. Teubel
GeoForschungsZentrum Potsdam, Div. I/PRARE, c/o DLR, P.0.Box 1116.
D-82230 Oberpfaffenhofen, Germany.

The German microwave satellite tracking system PRARE (Precise Range And
Range Rate Equipment) has been operating onboard ERS-2 since May 1995
with the routine product generation starting on January 1st, 1996. PRARE
provides very precise range and range-rate measurements between the space
segment and a globally distributed network of ground station transponders.
The measurements are used for orbit determination, point positioning, Earth
rotation and gravity field parameter estimation. In addition, the total electron
content (TEC) can be derived from the simultaneous transmitted PRARE X-
and S-band signals.

Two different methods to derive TEC using PRARE measurements as well
as strategies to determine ground station dependent biases will be described.
Finally, the PRARE derived TEC data are compared with IRI95, with global
ionospheric maps derived from GPS carrier phase data, and with TOPEX dual-
frequency altimeter derived TEC data.

A 3D RAY TRACING PROCEDURE TO STUDY IONOSPHERIC TILTS

V. Gasse, D. Lemur, L. Bertel
Laboratoire  Structures  Rayc /Radiocc ications UPRES-A  6075.
Université de Rennes I, Campus de Beaulieu, 35042 Rennes Cedex. France.

Tilts associated with ionospheric horizontal gradients are one of the causes of
bearing errors in HF links. Since tilts were first observed. several geometrical
models of link have been proposed. Croft and Fenwick put forward a geometrical
method that supposed a spherical carth and an ionosphere assimilated with a plane
mirror. More recently, Bennett and Dyson have defined an ionospheric MQP model
(Multi-Quasi Parabolic) spherically stratified and non-concentric with the earth.

A three dimensional ray tracing procedure using geometrical optics is proposed.
This model is based on the spatially variable parameters of the ionospheric layers
obtained from forecast procedures, associated with a MQP profile. A simplified
approach using predicted layers, was made previously for specular reflection. To
improve the accuracy of the method, it is necessary to trace the rays. taking into
account the refractive index and the gradient at each curvilinear abscissa element
along the ray path. Simulations results have been obtained in the case of one hop
propagation. from short to long range links as a function of time and season. A good
agreement is observed with experimental data for radio links above westem Europe.

THE DAY-TO-DAY VARIATIONS IN THE IONOSPHERE

G. Gordienko, M. Kaliev
Institute of Ionosphere, Academy of Sciences, Almaty 480068, Kazakstan
gord@ionos.alma-ata.su

Variations of the F2-region critical frequencies foF2 have been studied using
the ionosonde data measured at Kazakstan location ( Alma-Ata, 43.250 N)
during the period November 1, 1985 - February 28, 1989. It has been shown
the earth{s ionosphere experiences regular variations with quasi periods of
to 27(T1), 13-15(T2), 8-9(T3) days. These quasi periods take part in forming
an ionospheric background level and must be taken into account to interpret
disturbed ionosphere correctly. There is some spectra common for the
variations of the F2-layer critical frequencies, intensity of galaxy cosmic rays,
atmospheric pressure on the height h = 3340 m, intensity of solar activity and
ionospheric total electron content. It has been showed co-ordination of fo F2
with F10.7 and its submission to it, at least , within T1, T2 and T3.




NIGHTTIME IONOSPHERIC ELECTRON CONTENT AND ITS
VARIATIONS

G. Gordienko, D. Zachatelskly, M. Kaliev, S Mukasheva
Institute of Ionosphere, Academy of Sciences, Almaty 480068, Kazakstan
gord@ionos.alma-ata.su

- This paper reports results of the study of mghtnme TEC (total electron
content NF) variations based on the geostationary satellite ETS-II data
provided by the receiving station §Orbitap (Institute of Ionosphere, Almaty,
‘Kazakstan) between September 1985 and December 1986. Stages of the work:
(1) the study of the nighttime day by day NF variations; (2) The study of the
ANI (an anomalous nighttime increase in NF) statistical characteristics; (3)
the analysis of the ANI structure. Critical frequencies of the ionospheric
F2-layer’ shown in the vertical sounding ionograms have been used
throughout the work (ionosonde, Almaty j = 43250 N, 1 = 76.920 E).

TEC AND TOPSIDE SHAPE OF ELECTRON DENSITY PROFILE IN
EUROSTANDARD AND INTERNATIONAL STANDARD MODELS OF
IONOSPHERE

T.L. Gulyaeva
IZMIRAN, 142092 Troitsk, Moscow Region, Russia
tamara@izmiran troitsk.ru / Fax: (7 095) 334 0124

Model of the height h0.5 where the topside density has decreased to half the
F2-peak density 0.5 NmF2 differs essentially in the European PRIME-DGR
model, International Reference lonosphére (IRI) and Standard Model of
Tonosphere (SMI). PRIME-DGR topside shape of profile is adjusted to TEC
model in Europe thus yielding h0.5 too high (up to 900 km at sunrise for
high solar activity). h0.5 in the SMI is adjusted to IK-19 topside profile shape
resulting in the most thin topside profile semi-thickness. IRI profile yields
moderate h0.5 values. TEC predictions by the said 3 models are compared
with measured TEC in Europe and America. Additional constraints on the
F2 layer peak parameters and measured TEC should be applied in modellmg
the topside profile shape.

AN ALGORITHM TO CALCULATE DISTURBED PERIODS FOR
foF2

T. Gulyaeva (1), D.N. Fotiadis (2) and S.S. Kouris (2)
(1) Izmiran, Academy of Sciences, Troitsk, Moscow Region, Russia, (2)
Electrical Eng. Dept., University of Thessaloniki, Greece. -

An algorithm to calculate disturbed periods for foF2 and NmF2 as proposed
by Kouris et al. (Adv. Space Res., in edition) is described. The obtained
results using the proposed algorithm are then compared with those resulting
from geophysical definitions of quiet ionospheric  conditions. The
comparisons lead to some very interesting conclusions about ionospheric
variability and its predictability.

A REGIONAL MODEL OF THE F-REGION DAY-TO-DAY
VARIABILITY '

R. Hanbaba
France Telecom CNET, DMR/TSI
22307 Lannion Cedex, France,

A major limitation of existing models is that they.are based on monthly median
conditions and include no specification of day-to-day variability. As a consequence
of this, the Maximum Usable Frequency provided by number of prevailing
procedures for HF performance prediction is unsuitable for some applications
because it would be quantify the performance of a radio service only 50 percent of
the time. The objective of this paper is to propose derived statistically expressions to
be used together with the models for median values of the ionospheric
characteristics developed under the COST 251 (Improved Quality of Service in
Tonospheric Telecommunications Systems and operation) project.

VIEWING IONOSPHERIC IRREGULARITIES WITH 360
DEGREES AZIMUTHAL SCANNING USING OTH
RADAR NOSTRADAMUS

A. Huar, S. Saillant

Office National d’Etude et de Recherche Aerospatxale, France
e-mail: huar@onera.fr Tel: +33.01.69.93.62.91

Ionospheric irregularities has been studied with HF and VHF radar
systems. As irregularities are highly aspect sensitive, the experimental
geometry is well defined: equatorial radars must be pointed in the
east-west plane while auroral radars can only sound northward. This is

- because their transmitted frequency are above the plasma frequency

and waves are straight propagated. Using OTH radar with lower
frequency allows jonospheric refraction and then, aspect angle
conditions can be reached in all azimuths at midlatitude. The main
problem is the difficulty to localize echoes arid to separate them from
ground clutter without good ionospheric ray tracing predictions.
During June 97, experiments had been done using NOSTRADAMUS
facilities to scan 360 degrees. Results are compared with 3D
ray-tracing simulations.

MODELLING OF THE E-LAYER PEAK HEIGHT AT MID-LATITUDES

G.S. Ivanov-Kholodny (1), P.V. Kishcha (1) and T.G. Zhivolup (2)

‘(1) IZMIRAN, 142092 Troitsk, Moscow region, Russia, (2) Institute of lonosphere,
Kharkov, Ukraine

kishcha@izmiran.troitsk.ru; pmaster@lars iziran.troitsk.su /Fax: (7-095) 334
0124 .

An empirical model ‘of the E-layer peak height have been worked out using a
homogeneous set of precise data of the Kharkov incoherent scatter radar located at
“50°N. A special technique was developed to minimize systematic ervors of radar
measurements. Only radar measurements for magnetically quiet condition with Kp-
indices less than 3 have been used. These data comprise the period from 1978 to
1990. This model describes diunal, seasonal and solar cycle variations of hmE; it
could be expanded to other mid latitudes down to “40°N. The proposed model is
compared with other existing models of the E-layer peak height based on rocket
and radar data. The authors feel the proposed model yields higher accuracy, in
particular around noon. If approved it can be incorporated into the IRl model.
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THEORETICAL MODELING OF THE REAL SPATIAL-TEMPORAL
VARIATIONS OF THE MID-LATITUDE IONOSPHERE

N.A_Kilifarska_Geophysical Institute, Bulgarian Acad. of Sci, 3 “Acad.
G.Bonchev” str., Sofia 1113, Bulgaria, e-mail: natalka@geophys.acad.bg

Despite existence of many different ionospheric models (empirical,
theoretical, hybrid, etc.), the problem for describing the real distribution of the
main ionospheric parameters not only for median, but also for very quiet, as
well as for disturbed geophysical conditions, is-far from decision.

The theoretica! model (TM) proposed here can be used for describing the
median distribution of foF2 and hmF2, when MSIS and HWM'80 models are
used to calculate the input parameters (neutral composition, temperature
and wind). However, combined with an additional ‘procedure that allows
correction of the input parameters by using Re-measurements of foF2 and
hmF2 data, in a meridional chin of stations, this model describes quite well
the spatial distribution of these parameters accordingly to the real state of
the ionosphere.

As a median model TM has been tested over great range of solar activity,
seasons, spatial areas, etc., and compared with CCIR, URSI and PRIME
empirical models. Calculation of the errors’ distribution gives the similar error
variance for all the models, but the different position of the areas with the
largest and the smallest errors.

As a re-time model TM has been tested only for a few “disturbed” and “very
quiet” periods, however the results received are very hopeful.

SPECIFICATIONS OF THE F-REGION VARIATIONS FOR QUIET
AND DISTURBED CONDITIONS

S.S. Kouris (1), D.N. Fot¥adis (1) and B. Zblesi 2)

(1) Electrical Eng. Dept., University of Thessaloniki, Greece, (2)
Istituto Nazionale di Geofisica, Via di Vigna Murata 605, Rome,
Italy.

Quiet ionosphere models are based on median values of the ionospheric
characteristics. Limitations arise when individual days conditions are

required to be specified because specification of disturbed conditions are -

. needed. Ionospheric conditions are based on available geomagnetic
conditions but ionospheric and geomagnetic phenomena can process
independently of each other. Therefore, an ionospheric definition of
disturbed conditions based on the departures-of foF2 from its median value

- as it is proposed by Kouris et al. (Adv. Space Res. in edition) is used here to
estimate: 1) the mean percentage of disturbed days in each month in the
European area for three reference solar epochs, 2) the percentage of
disturbed hours in each month, 3) limits (positive and negative) at relative
departures of foF2 from the corresponding median values for the three
reference solar epochs for quiet and disturbed conditions along the year.

SHORT-TERM PREDICTION OF IONOSPHERIC PARAMETERS BASED ON
THE AUTOCORRELATION ANALYSIS

I. Kutiev (1), P. Muhtarov (1), L.R. Cander (2) and M.F. Levy (2)
(1) Geophysical Institute, Sofia, Bulgaria.

(2) Rutherford Appleton Laboratory, Chilton, Didcot, UK
|.cander@rl.ac.uk/Fax: +44 1235 44 6140

An autocorrefation method was recently developed for temporal interpolation and

- short-term prediction of ionospheric characteristics. This method is used to perform 24
hours prediction of foF2 and M(3000)F 2 measured at stations Uppsala, Slough. Poitier
and Sofia during the last three solar cycles. For each prediction. the method determines
an autocorrelation function over the last 25 days and assigns the respective weighting
coefficients to the hourly values in the last 4 days. These weighted hourly values are
then used to calculate the respective hourly values in the prediction period. The
prediction procedure is performed for each single prediction within the whole years
from 1960 to 1996. Standard deviation. as well as the probability distribution around
the respective measured values are calculated for each station during the whole years
considered. Results are discussed in terms of their latitudinal and seasonal (monthly
averaged over the whole period) dependence. The met! hod is applied to 2- and
3-days predictions and the corresponding errors are discussed.
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MONTHLY MEDIAN IONOSPHERIC FREQUENCIES
PREDICTION WITH NEURAL NETWORKS

X. Lamming (1), Lj.R. Cander (2)

(1) CNET Lannion - France Télécom, 22307 Lannion Cedex - France, ,
(2) Rutherford Appleton Laboratory, Chilton, Didcot, United Kingdom
xavier.lamming@cnet.francetelecom.fr/ Fax : +33(0)2.96.05.32.56

An idea has been tested with the aim of establishing a new long term
prediction procedure to support ionospheric radio wave propagation at
frequencies above 2 MHz.: use a neural network to model and predict
the monthly median ionospheric frequencies. The neural networks have
been trained with the foF2 measured: data from the mid-latitude
European ionospheric stations in four separate cases: (i) a simple model
of the classical multi-layer perceptron (MLP) with 3 inputs: hour, month
and solar activity index R12 and one output: the foF2 from Poitiers
ionospheric station (46 N, 00 E); (ii) a modular neural network with the
same inputs and output; (iii) a neural network with the embedding
dimension and the horizon delay, using the last foF2 observations from
Poitiers introduced as a time series; (iv) a neural network with latitude
and longitude as new additional inputs. The results are compared with
those of the classical PRIME and ITU-R models.

MAGNETIC FIELD ALIGNED MODELLING FOR THE UPPER
F REGION AND FOR THE PLASMASPHERE

R. Leitinger .
Institut fiir Meteorologie und Geophysik, Universitit Graz, Osterreich.
leitingerCGbkfug.kfunigraz.ac.at

Existing empirical models, e.g., the IRl and the PRIME model, have short-
comings for the uppermost F region and usually have no realistic formulation
for the plasmasphere. These shortcomings can be overcome by replacing purely
height oriented modelling by magnetic field aligned approaches.

A magnetic field approximation is presented which uses dipole field lines with
apexes above the dip equator. Modelling along these field lines can be based
on diffusive equilibrium. For a single ion plasma (e.g., an H* plasma) the in-
tegrations wich are necessary to model along the field lines in a realistic way
can be carried out by means of series expansions. For a multiple ion plasma
and in case of arbitrary dependence of electron and ion temperatures on the
coordinates one has to apply numerical integration.

The principles of joining a field aligned model to a height oriented one are
discussed including a method to cross the dip equator in a consistent way.

A practical example is presented with a plasmasphere mode! added to the
global model NeUoG which was developed at the University of Graz. The fu-
ture development aims at replacing all of the topside F region of the model by
a magnetic field aligned approach.

MODELLING OF THE MAIN TROUGH OF THE F REGION FOR
COST 251

R. Leitinger and the COST 251 Trough Task Force
Institut fiir Meteorologie und Geophysik, Universitat Graz, Osterreich.
leitinger®bkfug.kfunigraz.ac.at

For the equinox and winter seasons the main trough is a stable feature of the
F region of the ionosphere. Since its latitudinal scale is small and since its
location depends strongly on magnetic activity the trough is smoothed out in
large scale monthly median models as well as in monthly median data. The
trough location is well known in dependence of geographic coordinates, time
and magnetic activity. Furthermore, we have now some good impression on the
ionization values in the trough and can make at least fair guesses with respect
to the shape of the equatorward shoulder of the trough.

We present maps for the trough in foF2 and in electron content to be superposed
on large scale maps of these quantities. The trough maps need an additional
input parameter for the level of magnetic activity. The trough maps reach the
minimum of the trough but do not reach beyond: polewards of the minimum
the variability of electron density and electron content is too strong to allow to
construct useful averages.

For height profiles of electron density in the trough region we present some
guidelines only.




MAPPING MONTHLY QUARTILES OF IONOSPHERIC ELEC-
TRON CONTENT AND OF FOF2

R. Leitinger (1) and G. Hochegger (1)
(1) Institut fiir Meteorologie und Geophysik, Umversntat Graz, Osterreich.
leitinger@bkfug.kfunigraz.ac.at

Monhtly quantiles of ionization parameters are important information for sys-
tem planning and to assess one aspect of ionospheric variability. For ionosonde
parameters the data base is probably large enough to allow mapping of deciles.
For electron €ontent the situation is not so good: at least for Europe the data
Base only allows to construct maps for the upper and and the lower monthly
* quartiles.

We present mapping procedures and maps for monthly quartiles of electron con-
tent and of foF2 based on experiences with mapping procedures for monthly
medians. It turned out that for the lower quartiles it is necessary to modify pro-
cedures and to use more coefficients for the quartile maps than for the median
maps. The experience gained is used to formulate mapping recommendations
for the COST 251 area.

We also discuss possibilities to gain decile information for electron content from
foF2. For a few selected months and locations deciles can be gained from the
Faraday effect on the signals of geostationary satellites. These selected cases
are used to check on procedures to use foF2 experience to construct electron
content deciles. )

THE ION COMPOSITION MEASUREMENTS AND MODELLING AT ALTITUDES FROM
140 TO 350 KM USING EISCAT MEASUREMENTS

A. Litvine, W. Kofman and B. Cabrit
CEPHAG, B.P. 46, 38402 Saint Martin d'Héres, France
wilodek kofman@cephag.inpg.fr / fax : +33 4 76 82 63 84

This work aims at processing the data of CP1 pragram of EISCAT ionospheric radar from
1987 to 1994 using the‘global fit method which allows to solve the "temperature-composition'
ambiguity problem in the lower F region. The data analysis program was developed in
CEPHAG in 1995-96 by B. Cabrit and W. Kofman. To improve this program, we first
introduced another analytical function to mode! the ion compasition profile. Secondly, we
chose the best method to select the initial conditions for the ‘full profile’ procedure. A
statistical analysis of the results was done to obtain the averages of various parameters :
electron concentration and temperature, ion temperature, composition and bulk velocity. The
- aim is to show the obtained models of parameter behaviour defining the ion composition
profiles : z50 (transition aititude between atomic and molecular ions) and Dz (width of the
profile), for various seasons and for high and low solar activities. To explain the principal
features of parameters z50 and Dz, we performed a simple simulation of the processes
leading to composition changes, supposing the state of equilibrium at each altitude and
neglecting the terms of transport in the continuity equation. This procedure gave the same
diurnal behaviour of the composition parameters as the one observed for winter and summer.
But due to some simplifications of the problem, these explanations cannot be absolutely sure.
In this paper, we discuss the results and compare them with the modelling.

IONOSPHERIC INDEX MF2 FOR MONTHLY MEDIAN foF2 AND
M(3000)F2 MODELING AND LONG-TERM PREDICTION OVER
EUROPEAN AREA

A. Mikhailov

Institute for Terrestrial Magnetism, fonosphere and Radio-Wave Propagation,
Russia,

avm71@orc.ru

A new ionospheric index MF2 for monthly median foF2 and M(3000)F2
modeling and long-term prediction has been proposed in the framework of
European COST-251 Project. A comparison with other solar direct and
ionospheric indexes used in practice has shown the advantage of MF2 index
in retrospective mode. Distinct from direct solar indexes (R12, F10.7) such
effects as »saturatione at high solar activity and shysteresise foF2 in the
course of solar cycle are avoided when MF2 is used. Monthly MF2 indexes
demonstrate regularity in seasonal variations during solar cycles, which can
be used for MF2 long-term prediction method. Long-term (3, 6 and 12
months in advance) MF2 predictions werc used to calculate foF2 using
single station models for COST-251 ionosonde network. A comparison with
foF2 observations and CCIR model predictions (based on the official R12
long-term forecast) has shown the advantage of the proposed approach
based on the riew index MF2.

Doris based ionaspheric correction

N. Picot
CNES, 18 Av Edouard Belin, 31041 Toulouse- FRANCE
Nicolas.Picot@cnes.fr/Fax : 33-561282595

To compute the ionospheric correction to be applied to the single-frequency
POSEIDON altimeter flying onboard T/P, we have developed a mode! using Doris
Doppler data. The system includes a network of about 50 transmitting beacons
spread all over the world, receivers flying onboard satellites and a control and
processing system on ground. Each bacon transmits a signal on 2 frequencies (2
GHz and 400 MH2). The onboard receiver measures the Doppler count over a
period of about 10 seconds. Assuming that Doppler measurements at both
frequencies are equal except for the ionospheric effect, one can deduce the
ionospheric correction to be applied to the 2 GHz.. We have about 7000
measurements each day, that are split into 2 different data sets to take into account
the local time effect, and are used to estimate the TEC at every point of a regular
grid.

This DORIS correction is computed operationally since the beginning of the T/P
mission in 1992. We have conducted a global analysis of its quality using the Topex
dual frequency information. This model will be used for the Jason and Envisat
satellites. To estimate more precisely the TEC spectrum, we will ingest GPS
information in the future. This will allow a very precise determination of the TEC,
which will be useful to calibrate the dual-frequency correction, and to provide to the
users an accurate estimate of the TEC where the dual-frequency correction is not

TOPSIDE ELECTRON DENSITY PROFILES MODELING ON THE BASIS
OF VERTICAL TOPSIDE SOUNDING DATA

S.A. Pulinets (1), S. M. Radicella (2) V.Kh. Depuev (1) and M-L Zhang (2)

(1) Institite of Terrestrial Magnetism, Ionosphere and Radiowave Propagation,
Troitsk. (2) International Center for Theoretical Physics, Trieste
pulse@helios.izmiran.troitsk.nu/Fax: +7-095-3340124

Topside ionosphere modelling always encountered with difficulties connected with
experimental data collection. The only means for ground-based sounding of the
topside ionosphere are incoherent scatter radars that are situated at several points (5
or 6 regularly working radars). They do not fulfill the necessary geophysical
covcrage if one wants to take into account the ionosphere variability and diversity
of ionosphere behavior in different characteristic regions (polar, auroral, middle
latitude, low latitude and equatorial). From the other side, the satellite data, namely
topside sounding. having good global coverage are limited by local time and solar
cycle phases coverage. Nevertheless, they give possibility to estimate the main
characteristic parameters of the topside ionosphere behavior in different latitudinal
and longitudinal regions. The main characteristics of the topside ionosphere
profiles were revealed for different seasons, different levels of solar and
geomagnetic activity basing on the dataset from Intercosmos-19 and Cosmos 1809
satellites. More than 3000 topside profiles were processed and parameterized. The
simplified empirical formula was proposed for the topside profile presentation and
valucs of the introduced parameter B3 were obtained for different solar-
geomagnetic and geophysical conditions. The obtained values of the B3 parameter
could be used for the purposes of ionospheric modelling.

SPACE CORRECTION OF GLOBAL MODELS OF ELECTRON
NUMBER DENSITY IN THE IONOSPHERE BY RECEIVING AT .
ONE SITE SIGNALS FROM LOW-ORBIT SATELLITES

V. F. Pushin (1), V. N. Fedorenko (1), Yu. P. Fedorenko (1), O. F. Tyrnov (1)
and I. I. Shagimuratov (1)

(1) Kharkiv State University, Kharkiv, Ukraine.
Oleg.F.Tyrnov@univer.kharkov.ua

A technique for updating global models of the electron density N is developed.

It employs a part of the Doppler shift due to the rate of change of the total
electron content determined at one site from measurements of signals from the
radio beacons on low-orbit satellites. This technique enables corrections of the
Chiu model over a region of about 1,000 km in a North-South direction. To
study a possibility of predicting V in an East-West direction using the corrected
model, we employ the measurements of satellite signals received at three sites
spaced up to 2,000 km. For updating global ¥ models, it is determined that
separations between correction sites can be of up to about 3,000 to 4,000 km.
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IMPROVING THE IRI PROFILE DEFINITION

inisch (1) and X. Huang (1)
(1) Center for Atmospheric Research, University of
Massachusetts, 600 Suffolk St., Lowell, MA, USA
Bodo_Reinisch@uml.edu

Reliable ionospheric models are required to support long-distance
HF radio communication and control. For global operation, the
International Reference Ionosphere (IRI) is one of the most
widely used models. Deficiencies in the IRI model, specifically
for lower latitudes, have been traced to the BO and B1 parameters
which specify the bottomside F2 layer. Improved parameter sets
as function of dip-latitude, season and sunspot activity are being
developed by comparison with ionogram-derived profiles. New
solutions are now required to connect the improved F2 layer
profiles to the underlying layers, i.e. either to the F1 layer or the E
layer. This paper describes a systematic approach of connecting
the F2 profile data for the mid-latitude and equator are used to
establish a unified approach.

A PIM-AIDED KALMAN FILTER FOR GPS TOMOGRAPHY OF
THE IONOSPHERIC ELECTRON CONTENT :

" G. Ruffini, L. Cucurull, A. Flores, A. Rius and M. J. Sed6
Catalan Institute for Space Studies.
ruffiniCieec.fcr.es/Fax: (+34] 280-63-95

We develop a PIM-based functional for stochastic tomography with a Kalman

" fiiter, which aids the regularization of the inversion problem associated with
three-dimensional ionospheric stochastic tomography. We allow the GPS data
select dynamically the best PIM parameters, in a 3DVAR fashion. We then
demonstrate the value of this method analyzing IGS and GPS/MET GPS data
from one day, and present our results in terms of a 4D model of the ionospheric

electronic density. For validation, we compare our inferred tomographic TECs
with TOPEX data, and compare the deduced PIM parameters (Solar activity
indices Fyo7 and Sunspot Number (SSN), Magnetic activity index Kj, Orien-
tation of the interplanetary magnetic field IMF B, and IMF B;) and outputs
(critical frequencies) with GOES, ionosonde, and other data.

RECENT RESULTS ABOUT THE OCCURRENCE OF F1 LAYER

C. Scotto -
Istituto Nazionale di Geofisica, Italy.
SCOTTO@marte.ingrm.it/Fax 5041181

A review of recent results in the evaluation of the probability of

occurrence of F1 layer and L condition is presented. Two probability
functions are shown and the result of the test is discussed for different
geomagnetic latitude and solar activities.
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REGIONAL MODEL OF TEC FROM GPS OBSERVATIONS

‘1. L. Shagimuratov and G. A. Yakimova (West Department of the Institute of

Geomagnetism, Ionosphere and Radiowave Propagation (IZMIRAN) of the Russian
Academy of Sciences, Pobeda Str. 41, 236017 Kaliningrad, Russia)

"L. W. Baran (Institute of Geodesy, Olsztyn University of Agriculture and
. Technology, Oczapowski Str. 1, 10-957 Olsztyn, Poland)

Regular GPS observations performed at IGS stations: Borowiec (52.1 N,

17.1 E), Lamkowko (53.7N, 20.7E), Jézefos’aw (52.1 N, 21.0 E) and Wroc’aw
(51.0N, 17.0 E) has been used to create a model of TEC over Poland. The model
describes the TEC distribution over latitudes of 45°-55° N and longitudes of 10°-
30° E, for the period of minimum solar activity. As a basis for construction of this
mode! we admitted local ionosphere models for individual stations. This model is a
classical ‘jonosphere single layer approach, in a sun-fixed system of coordinates. The
local model represents TEC over station as a series in function of local time at
subionospheric points.

The coefficients of mode! are computed simultaneously with equipment biases
for 24 hour period. The coefficients and their number were optimised for individual
stations. The local mode! represents the diumal variations of TEC over a station. For
regional model the latitudinal dependence parameter has been determined for TEC
estimation at latitude spaced stations. In the regional model the seasonal variations
are represented via the coefficients of the local models as a function of day number.
New regional model describes the TEC for minimum solar activity only. In future
the mode! will be updated to account for dependency on a solar activity.

COMPARISON OF DIFFERENT INSTANTANEOUS MODELS
OF N(h) PROFILES AT SINGLE LOCATION

1.Stanis awska
Space  Research
stanis@cbk.waw.pl,

Centre, 00-716  Warsaw, POLAND.

Three different electron concentration height profile models has been
compared 1o those obtained from the ionograms at Warsaw station.
The ionograms are obtained with the inversion technique of trace data
to electron density profites. These models use as an input the standard
jonospheric characteristics. Some of the models has been constructed
for monthly median purposes. To obtain the instantaneous profile the
values of needed parameters has been taken from the simultancously
constructed instantancous maps of ionospheric parameters. For
instantaneous maps construction two techniques are used: Kriging
technique with modifications concerning ionospheric behaviour which
uses the deviations of measurements from the monthly median maps
and fitting method which consists of updating median maps with the
measurements. The comparison is done for COST 238 PRIME height
profile model. a local model based on a moditied Rush model and a
model constructed on the base of time series of profiles and artificial
neural network technique. The usetulness of the average representative
height profile CARP constructed for-the set of profiles for these
models and the measurements is discussed.

EMPIRICAL MODELS OF ELECTRON TEMPERATURE AND
DENSITY IN THE OUTER IONOSPHERE FOR PERIOD OF
SOLAR MAXIMA

V. Truhlik, L. Tiskové and J. Smilauer
Institute of Atmospheric Physics of Acad. Sci. Czech Rep., Boéni II,
141 31 Prague 4, Czech Republic

Thermal plasma parameters such as electron temperature (Te) and
density (Ne) in the outer jonosphere have not been satisfactorily included
in the most known ionospheric models (such as the last version of IRI
model) so far.

Measurements onboard Intercosmos satellites yielded a data base of Te
and Ne especially from periods of solar maxima. This data base has been
used to construct empirical models of both parameters considering
invariant latitude, longitude, local time and geomagnetic and solar
activity. Systems of orthogonal functions are employed.




MESOSCALE STRUCTURES at EQUATORIAL F2 LATITUDES
and NEW OBLIQUE HF TELECOMMUNICATIONS in
the SUBSAHELIAN BUSH AREAS

"P_Vilal (CETP/StMaur, France), R. Fleury 2
(FT/CNET/DMR/TSV Lannion, France), ESambou3 (UCAD, Dakar,

Senegal).
Vita, CETP/CNRS Fax:01 45114270

The network of 3 ionosondes in West Africa (Dakar, mag. latitude

ml=5°N.; Ougadougou, ml=1.3° N.; Korhogo, ml=2.5°S.) provided
quarterly ionograms during the IEEY (Nov. 1992 to Nov. 1994). It led
us to discover two kinds of daytime F layer electron density gradients:
i.) steep N.-S.-aligned fronts (crests, . thin domes) with zonal gradient
of dN/dx =3 10 4cm=3 m-! over longitude widths of < 500km. These
fronts occur from March to October at local times of about 10 and 14:30
LT, on quiet and moderately active days (<ap > <3+). ii) larger-scale
latitudinal gradients over the whole equatorial zone -5° to +5° ml, from
November to February (local "magnetic winter') during most of the
daytime (09: to 20: LT).

We deduce corresponding (2.1/2)D gradient structures that can be
used to develop economic telecommunications by oblique HF
propagation between points distant on the ground of about 20 to 1000
km.

EFFECTS OF MAGNETIC ACTIVITY ON THE IONOSPHERIC
MONTHLY MEDIAN VALUE £, F,

Jian Wu. Kaichun Li. Xianyi Wang and Yucheng Suo
China Research Institute of Radiowave Propagation. Xinxiang 453003,China
wujian@ public.zz.ha.cn/Fax:+86 373 305 2232

Vertical sounding data-monthly median 2 from 1977 to 1986 at 7 Chinese ionospheric

observatories in middle and lower latitude region is used in this paper to study the effects of

the magnetic activity on the average behavior of monthly median /5F2 and on the IRI
prediction precision. Data is grouped in two cases. one is monthly averaged magnetic active

index Ap <15, another Ap215. Averaged diumal variations of monthly median f,F2

shows that the bigger Ap is, the bigger averaged monthly median f,F2 value. and that the
eftects of the magnetic activity is more important in lower latitude region. Comparative study
with the IRI indicates that total averaged IRI errors are bigger in higher magnetic activity
than in lower, Maximum deviation of the averaged IR errors from higher magnetic activity
to lower is about 0.8MHz. The standard deviation of the IRl demonstrates an important
latitudinal variation. In the lower latitude region south ot Lanzhou to Haiou. The total
standard deviation increases with the decrease of latitude. The standard deviation increases
with the'increase of the magnetic activity. In middle latitude trom Lanzhou to Manzhouli. the
standard deviation keeps stable when latitude increases, and it increases with the increase of
the magnetic activity. An important conclusion of this study is that the etfects of magnetic
activity on the monthly median f;,F 2 are considerably important. and that ignoring the etfects
is & main source of IR1 errors.

SHORT-TERM CRITICAL FREQUENCY VARIATIONS AND
THEIR PREDICTIONS IN THE MIDLATITUDE IONOSPHERIC
F2 REGION

1. G. Zakharov (1) and O. F. Tyrnov (1)

(1) Kharkiv State University, Kharkiv, Ukraine.
Oleg.F.TyrnovQuniver.kharkov.ua

Seasonal and diurnal features of energy transfered from the auroral ionospheric
F2 region into that at midlatitudes, as well as the impact of this energy relative
to the energy of ionizing radiation on short-term critical frequency variations in
8 fo F2 have been investigated. On this basis. methods of short- term prediction
of midlatitude ionosphere §fy F2 values were developed using the indices of
solar and geomagnetic activities: the accuracy of predictions under arbitrary
solar and geophysical conditions is estimated. The authors have been supported
by Science and Technology Center in Ukraine Grant 471.

THE EFFECT OF THE ELECTRON DENSITY PROFILE VARIABILITY
WITH TIME ON THE HF CHANNEL SCATTERI\G FUNCTION

N.N. ZERNOV. V.E. GHEM

Institute of Radio Physics, University of St Petersburg. St Petersburg. Russia
and

S.M. RADICELLA }

International Centre for Theoretical Physics, Trieste, Italy

The use of vertical electron density profiles derived from ionospheric models or
experimental ionograms to obtain the variability of the HF radio channel scattering
function is described. Particular attention is given to its prediction in terms of time
variations of the vertical profiles. The results obtained are discussed taking into
account the relative effects of the different electron density vertical distribution.

A REGIONAL IONOSPHERIC MODEL FOR THE EXTENDED
EUROPEAN AREA

B. Zolesi (1), Lj.R. Cander (2) and G. De Franceschi (1)
(1) Istituto Nazionale di Geofisica,Italy,(2) Rutherford Appleton Laboratory,U. K
Zolesi @ingrm.ivFax :+39-6-5041181

A regional ionospheric model of the standard vertical incidence ionospheric data,
evolved by SIRM (Simplified Ionospheric Regional Model ) , see Zolesi et al.,Radio
Science ,Vol.28 N.4, July -August 1993 and Vol.31 N3 May June 1996, and applied

. to a more extended area taking into account the consequences of high latitude

behaviour and of longitudinal effect, is reported in this paper. The model is still
based on the Fourier coefficients coming from the analysis of the median monthly
values of the ionospheric parameters measured in the stations of the European and
near east regions, collected under the COST251 (Improved Quality of Service in
Ionospheric Telecommunications Systems and operation) project.
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New results on the dynamics of the Earth’s
magnetosphere from the Interball
multi-spacecraft missions

ST11

Convener: Sauvaud, J.-A.
Co-Convener: Zelenyi, LM.

WAVES AND FIELDS AS TRACERS OF SOLAR WIND ENERGY INPUT
TO THE MAGNETOSPHERE: INTERBALL-1 RESULTS.

E. Amata (1), S. Klimov, M. Nozdrachev, S. Romanov, S. Savin, A. Skalsky,

A. Petrukovich, V. Romanov (2), J. Blecki, J.Juchniewicz, (3), J. Buechner, B.
Nikutowski (4), V. Ivchenko (5), V.Korepanov (6), J.L.Rauch, J.G.Trotignon,
M.Parrot (7), R.Grard (8), J.Rustenbach (9), P.Triska, J.Vojta (10)

(1) IFSI, Roma, (2) IKI, Moscow, (3) CBK, Warsaw, (4) MPIAe, Lindau, (5) Kiev
U., (6) SRI,Lviv, (7) LPCE, Orleans, (8) ESTEC/ESA, (9) MPIEP, Berlin, (10)
IAP, Prague . .
amata@ifsi.rm.car.it

Interball-1 detected ULF wave energy densities in the shocked solar wind and
outer magnetosphere up to some tenths of the solar wind Kinetic energy density.
We make use of characteristic wave and field signatures, both on the
magnetospheric frontside and in the nearest tail, for the identification and study of
magnetospheric boundaries and regions, such as MSH, mantle, cusp, LLBL. The
MSH shocked flow is marked by compressional waves (fast magnetosonic, “lion
roars”), wideband ELF wave bursts and Alfvénic vortexes, accompanied by
accelerated particles. The latter incompressible waves tend to maximize near the
magnetopause. The most interesting features are: (1) wave packets with amplitudes
more than S mV/m and 10 nT; (2) current sheets and filamentary electrons with
scales 1-500 km; (3) wideband bursts with ion cyclotron peaks; (4) low hybrid
range waves correlated with electrons up to 1-2 keV mostly parallel to magnetic
field. We briefly discuss the particle heating by the ULF waves.

MAGNETOSPHERIC CONFIGURATION MODELING AS THE PART OF
INTERBALL PROJECT

E.E.Antonova, N.Yu.Ganushkina
Skobeltsyn Institute of Nuclear Physics Moscow State University,
antonova@taspd.npi.msu.su/Fax: +7-095-939-0896

The theoretical part of INTERBALL project includes inner magnetosphere
processes analysis which may be the source of magnetospheric trap
distortions realized like magnétospheric substorms and storms. The main
results of such analysis are reviewed. Among the main results are -
introduction of coordinate system based on magnetic flux tube volume
isolines for high latitude Pprocesses description, - analysis of inner
magnetosphere mechanism of Region 1and dawn-dusk electric field su%port,
- development of self-consistent theory of magnetospheric processes based
on global plasma pressure stability analysis. During the analysis it became
ossible to show that the use ‘of existing magnetic field models for
1onosphere-magnetosphere mapging can bring to large errors due to ignoring
of powerful diamagnetic current on the inner plasma sheet border. Theory
selects plasma pressure distribution as the main parameter which must be
analyzed as crude but rather informative characteristic of magnetospheric
plasma trag. The importance of medium scale plasma turbulence research is
discussed. It is shown that medium scale plasma turbulence may be one of
- the main factors of plasma trap magnetostatic equilibrium supf)ort. The
peérspectives of substorm plasma configuration researches are analyzed.
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PLASMASPHERE DYNAMICS ON THE DAYSIDE AND NIGHTSIDE OF
THE MAGNETOSPHERE FOR DIFFERENT LEVELS OF GEOMAGNETIC
ACTIVITY

V. Bezrukikh, G. Kotova, M. Verigin, (Space Research Institute, Profsoyuznaya ul.,
84/32, Moscow, 117810; vbez@romance.iki.rssi.ru), .

Yu. Venediktov, S. Yemel’yanov, (Polytechnical University, Odessa, Ukraine),

V. Ivchenko( State University, Kiev, Ukraine)

The wide angle plasma analysers for ion spectra measuring in the energy range 0 -
25.5 ¢V were installed on board both the Tail and the Auroral Probes of the
INTERBALL mission. The report is mainly concerned to the data obtained in
September - November, 1996 with the modulating analyser on board the Auroral
Probe. Since the orbital period of the Auroral Probe was ~6 hours, it crosses the
plasmapause on heliocentric distances > 2 R 8 times per day. During quiet
geomagnetic conditions on September 4 - 9 the plasmasphere was asymmetric in the
day - night direction. In the daytime the plasmapause was located on L ~ 4.6 on
average, while its average night-time location was at L ~ 3.8. During magnetically
disturbed period on September 21 - 25 the day - night asymmetry was not observed.
The average plasmapause location was at L ~ 3.1 but sometimes this boundary was
crossed at L ~ 2.6. All the time the “breathing™ of the plasmasphere was observed.
plasmapause changed its position in less than 12 hours by 0.5 - 0.8 L and the
dayside and nightside boundaries moved practically in phase. During magnetically
quiet periods in the region adjacent to the plasmapause ion fluxes with non
Maxvellian velocity distribution were observed.

VLF Plasma Wave Observations in the Polar Cusp onboard MAGION-4
Interball-1 Subsatellite.

J.Blecki (1), K.Kossacki (1), R.Wronowski (1). Z.Nemecek (4), J.Safrankowa (4),
S.Savin (2), J.A.Sauvaud (5), S.Romanov (2), JJuchniewicz(l), S.Klimov (2),
P.Triska (3). J.Smilauer (3), J.Simunek (3)

(1) Space Research Center PAS 00-716 Warsaw, Bartycka I8A, Poland, (2) Space
Research Institute RAS Profsoyuznaya 84/32,GSP-7 Moscow, Russia, (3) Institute of
Atmospheric Physics ASC, Boeni 11, Prague, Czech Republic, (4) Charles University,
Prague, Czech Republic, (5) CESR, Toulouse, France

jblecki@cbk.waw.pl

Magion -4 being the subsatellite for Interball-1 (Tail Probe) had orbit with apogee
about 31RE and inclination 650. It was operating from August1995 till September
1997. During its operation time many crossings of the outer polar cusp were
registered. For this presentation we have chosen two cusp crossings-on May 29th 1996
and May Ist 1997, when the registered low frequency plasma waves were particularly
strong. The characteristic emissions are associated with lower - hybrid and electron
cyclotron frequencies. The comparison of the plasma spectra and magnetic field
measurements from Magion-4 and Interball-1 with plasma wave spectra will be given.

THE LARGE AMPLITUDE WAVE ON THE DAYSIDE MP

N.Borodkova (1), S.Kokubun (2), R.P.Lepping (3), R.Lin (4), T.Mukai (3),
Z.Nemecek (6), C.Owen (7), G.Parks (8), T.Phan (4), S.Romanov (1),
J.Safrankova (6), J.-A.Sauvaud (9), D.G.Sibeck (10), S.Schwartz (7),
H.Singer (11), A.Szabo (3), K.Takahashi (2) and G.Zastenker (1)

(1) Space Research Inst., (2) STEL Nagoya Univ., (3) NASA GSFC, (4) SRL,
Berkeley, (5) ISAS, (6) FMP of Charles Univ., (7) Queen Mary College, (8) Geo-
phys. Dep., Univ. Washington, (9) CESR, (10) JHU/APL, (11) SEC NOAA.
nbor@afed.iki.rssi.ru/Fax: [+7] 095 310 70 23

On July 24, 1996 the entire magnetosheath (MSH) moved past the
INTERBALL-1 spacecraft twice within 8 min. Such rapid inbound and out-
bound complete transits through the MSH suggest the propagation of the anti-
sunward moving boundary wave with an amplitude of 3 Rg. The boundary wave
reached Geotail 6 min. later than INTERBALL also moved in an antisunward
and northward direction. GOES-8 records transient decrease in the magnetic
field strength flanked by two increases. MP movement was couple to the iono-
sphere where it produced impulsive transient events and auroral brightening.
Solar wind observations indicate no changes in the dynamic pressure. The au-
thors interpret the event on this day in terms of a hot flow anomaly (HFA)
produced by the interaction of a solar wind tangential discontinuity with the
bow shock and penetrated to the MSH. HFAs can provide an order of magni-
tude decrease in the solar wind dynamic pressure giving rise to large amplitude
MP motion. Several of the features associated with HFAs were identified at
both INTERBALL-1 and Geotail.



MULTI-SATELLITE OBSERVATIONS OF THE SUBSTORM'

DYNAMICS DURING THE EVENT ON NOVEMBER, 14, 1996

N.L.Borodkova (1), E.Yu.Budnick (1),  YulGalperin (1),
R.A.Kovrazhkin . (1), M.N.Nozdrachev (1), N.F.Pissarenko (1),
S.ARomanov (1), J-A.Sauvaud (2), V.Sergeev (3), A.ASkalsky (1).
- V.N.Smirnov (1), G.A.Vladimirova (1}, G.N.Zastenker (1) and L.M.Zelenyi (1)

(1) Space Research Institute Russian Academy of Sciences, Moscow, Russia,

(2) Centre d’Etude Spatiale des Rayonnements, Toulouse, France , (3) Institute
of Physics, St. Petersburg University, Russia.
nbor@afed.iki.rssi.ru/Fax: [+7] 095 310 70 23

We investigate the dynamics of substorm on the example of substorm acti-
vation on November 14, 1996. The data of INTERBALL-1 and 2 satellites
as well as ground observations were used in the analysis. During the event
INTERBALL-1 was located in the center of the plasma sheet at. Xgsar=-
24 Rg, while INTERBALL-2 simultaneously observed substorm like auroral
manifestations. Analysis of the dynamics of plasma and magnetic field indi-
cates injections in the auroral region and plasmoid formation downstream of
the INTERBALL-1. The successful orbit configuration enable INTERBALL-1
to spend a long time in the current sheet and conduct the detailed study of
plasmoid properties.

PLASMASHEET RESPONSE TO MULTIPLE SUBSTORM ACTI-
VATIONS

T. Bosinger (1), V. A. Sergeev (2), A. G. Yahnin (3), I. A. Kornilov (3), R. J.
Pellinen (4), T. I. Pulkinen (4), N. L. Borodkova (5), V. N. Iutsenko (3), M. M.
Nozdrachev (3), V. I. Prokhorenko (3), A. A. Skalsky (3), J.-A. Sauvaud (6).
K. Kudelav (7), M. Slivka (7), E. T. Sarris (8) and D. Milling (1)

(1) University of Oulu, Oulu, Finland, (2) State Univ. St.-Petersbg..
St.-Petersburg. Russia, (3) Polar Geophysical Institute. “Apatity, Russia.
(4) Finnish Meteorological Institute, Helsinki, Finland, (3) Space Research
Institute RAN, Moscow, Russia, (6) CETP/CNRS. Velizy, France, (7) Inst.
Exp. Physics, Kosice, Slovakia, (8) Demokritos Univ. Thrace, Xanthi, Greece.
(9) Univ. York, York. UK.

Tilmann.Bosinger€@oulu.fi/Fax: [+338] (0)8 533 1287

On 9 December 1995, the Interball-Tail probe passed inbound through the
midnight sector of the plasmasheet (PS) encountering at r = —10 to ~12Rg
a few sequences of magnetic-field stretching, PS thinning, exit to the lobe and
re-entry into the PS due to PS expansion/dipolarization. Each sequence was
well correlated with the vortex-like equivalent substorm current structures. Pi2
and PiB magnetic pulsations and other substorm parameters observed in the
conjugate area in northern Scandinavia, although most of them had very weak
ground magnetic effects and were localized to latitudes of a contracted oval.
Details of the PS response to multiple substorm activations are explored with
observations both deep inside the PS and at its boundary. Substorm current
wedge effects on the ground and in the PS are identified and a.o.th. discussed

DISTRIBUTION FUNCTIONS OF THE THERMAL H*, He*
AND O+ IONS IN DIFFERENT ZONES OF THE MAGNETO-
SPHERE

D.V. Chugunin (1), Yul. Galpenn (1). T. M Muliarchik (1). L.V. me (2),
N. Dubouloz (3), J.-J. Berthelier, M. Malingre

(1) Space Research Institute, Moscow, Russia

(2) University of Kaliningrad, Kaliningrad, Russia

{3) CETP/CNRS, Saint-Maur des Fosses, France
dimokch@mx.iki.rssi.cu/Fax: +7-095-310-70-23

HUPERBOLOID instrument on Auroral probe satellite measures H+, He*,
O*+ and O* ions in energy bandwith from 1 eV till 80 eV. Distribution func-
tions of these ions are compared in different zones of the magnetosphere (outer
plasmasphere, magnetic flux tubes above diffuse aurora, above auroral oval of
discrete forms, and above the polar cap). These distribution functions also are
compared with theoretical "polar wind”.

STRONG STORM ON OCTOBER 22, 1996 MULTISPACECRAFT
STUDY.

E. Budnick (1), N. Borodkova (1), D. Chugunin (1), A. Fedorov (1}, Yu.
Galperin (1), H. Koskinnen (2), R. Kovrazhkin (1), V. Lutsenko (1), M.
Mogilevsky (1), A. Petrukovitch (1), N. Pissarenko (1), T. Romantsova (1),
1. Sandah! (3), J.-A. Sauvaud (4), V. Sergeev (5), A. Skalsky (1), V. Stepanox
(1), Yu. Yermolaev (1), G. Zastenker (1) and L. Zelenyi (1)

(1) Space Research Institute, 117810, Profsojusnaia st., 84/32, .\Iosco“ Russna,
(2) Finnish Meteorological Institute, Helsinki, Finland, (3) Swedish Institute
of Space Physics, Kiruna, Sweden, (4) CESR/CNRS, Toulouse, France, (3) In-
stitute of Physics, University of St.Petersburg, St.Petersburg, Russia.
lenaQares.iki.rssi.ru/Fax; +7{093] 310-7023

The unique possibility to conduct multipoint observations of strong magne-
tospheric storm (with peak Dst value of -110 nT) was met on October 22, -
1996. Storm was caused by passage of a twostrean interface region in the so-
lar wind. During the main phase a.set of substorm onsets was detected. The
INTERBALL-Tail probe which has been well inside the plasmasheet detected
magnetopause crossing and disappearence of plasmasheet soon after the first
onset. The INTERBALL- Auroral simultaneously observed the intensive in-
jections. We made an attempt to define the mechanism of strong shrinking of
magnetospheric size and estimate energy, injected to the ring current and pos-
sible energy losses to the distant magnetotail. We discuss the possible scenario
of storm triggering by LLBL processes.

STRUCTURE AND PROPERTIES OF ENTRY LAYER UNDER
DIFFERENT ORIENTATION OF INTERPLANETARY MAG-
NETIC FIELD.

E. Budnick (1), E. Sheveleva (1), A. Fedorov (1), N. Borodkova (1) and A.
Scalsky (1)

" (1) Space Research Institute, 117810, Profsojusnaia st., 84/32. \Iosco“ Russia.

lenaares.iki.rssi.ru/Fax: +7[093} 310-7023

INTERBALL-Tail is the only modern satellite crossing the region of "entry
layer”, where cusp field lines enter the magnetopause. More than 20 crossings
of this region under different interplanetary media conditions give information
about structure of the "entry layer” and magnetopause at the cusp throat. .
The very long boudary layers were observed in this region. Im most cases the
behaviour of ion fluxes there can be explained with reconnection model. The
attempt to distiquish the cases with clear reconnection sign and ones with
turbulent interaction of draping magnetosheath plasma and magnetospheric
field was made. The dependence of the type of interaction on the direction of
the interplanetary magnetic field was investigated. It was shown, that in many
cases, the population of boundary layer in the "throat” consists of “remained”
part of particles precipitated into cusp.

ANALYSIS OF 3D ION DISTRIBUTIONS OBSERVED BY INTERBALL AP ~
IN THE CLEFT ION FOUNTAIN

N. Dubouloz (1). M. Malingre (). J.-J. Berthelier (1). D. Delcourt (1). Y. Galperin
(2). D.-Chugunin {2). T. Mularchik (2). L. Zinin (3)

(1) Centre d'étude des Environnements Terrestre et Planétaires (CETP/CNRS). 4
avenue de Neptune. 94107 Saint-Maur Cedex. France

Nicolas.Dubouloz@ cetp.ipsh.fr/Fax: +33-1-48 89 44 33

(2) Space Research Institute, Russian Academy of Science. Profsoyuznaya str..
84/32. GSP-7. Moscow 117810. Russia

(3) University of Kaliningrad. Kaliningrad. Russia

INTERBALL AP was launched on August 29. 1996. Afier more than one year of
operation. full MLT coverage has been obtained above subauroral. auroral and polar
latitudes. at altitudes from ( 10.000 up to ( 20.000 km. intermediate between those
covered by FAST and POLAR. The thermal ion mass spectrometer experiment
Hyperboloid. on board Interball AP. provides full 3D ion distributions with mass
discrimination (H-. He=, O-. O++) in the 0-80 eV range. Using combined
measurements by the thermal ion (HYPERBOLOID). high-energy ion and electron
(ION).. and low-frequency electric held (lESP) e\penments we prc~enl results
obtained both in the dayside (cleft ion fi h ion injections it the
cusp region) and in the nightside (low’ energy ion conics. identification of

pheric boundaries) sectors. Distrib observed at the equatorward edge
|

. of the polar cleft region reveal strong. altitud ive perpendicular heating,

probably associated to wave-particle interactions. Further poleward. the distributions
evidence significant energy-latitude dispersion, characteristic of the cleft” ion
fountain. These distributions are analyzed in terms of energy and pitch-angle spread
in order t deduce the properties of the acceleration region where they originated.
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FAST VARIATIONS OF ION FLUX AND IMF IN THE EARTH'S
FORESHOCK REGION: INTERBALL-1 AND MAGION-4 MEA-
SUREMENTS.

P. Eiges (1), G.. Zastenker (1), M. Nozdrachev (1), Yu. Yermolaev (1),
J. Safrankova (2) and Z. Nemecek (2)

(1) Space Rescarch Institute, Moscow, Russia, (2) Charles University, Faculty
of Mathematics and Physics, Prague, Czech Republic.
eigesOmx.iki.rssi.ru/Fax: +7 (095) 310-7023

Fluctuations of the solar wind ion flux and interplanetary magnetic field at the
foreshock are investigated on the basis of INTERBALL-1 measurements with
time resolution from 1/16 s till 1 s. fon flux and IMF variation levels were
compared with type and dynamics of reflected ion spectra and unambiguous
relations between them were found. The high positive correlation (correletion
coefficient is about 0.75) of ion flux and IMF variations was observed at the
foreshock region that significantly differs from one in the magnetosheath and
quite solar wind. The position and motion of foreshock boundary are studied by
means of INTERBALL-1 and MAGTON-4 measurements and some preliminary
results are discussed.

PLASMA COMPOSITION IN THE OUTER HIGH LATITUD
MAGNETOSPHERE .

Ulrik Eklund
Swedish Institute of Space Physics, Kiruna, Sweden.
ulrikeirt.se/Fax: int+46 980-790 50

The high inclination (65°) and high apogee (203000km) of the Interball satellite
make it regularly pass through the outer regions of the magnetosphere, for
example the entry layer, the exterior cusp and the mantle.

The PROMICS-3 particle spectrometer has the capability to distinguish dif-
-ferent ion species with masses up to 64e.m.u./q, besides energy in the interval
1.5eV to 50keV. detection of Ot and He* ions indicates that the plasma de-
tected is of ionospheric: origin as well of solar wind origin. Some examples of
data from different orbits and regions are presented and commented, showing
cases where plasma of ionospheric origin is detected, or and cases when it is
not. Some instrument effects are also discussed.

STRUCTURE OF THE FLANK MAGNETOPAUSE FOR HORI-
ZONTAL IMF: INTERBALL OBSERVATIONS

A. Fedorov (1), E. Dubinin (1,2), P. Song (3), E. Budnick (1) and A. Scal-
sky (1) '
(1) Space Research Institute, 117810, Profsojtisnaia st., 8:4/32, Moscow, Rus-
sia, (2) Max-Plank Institut fur Aeronomie, Lindau, Germany, (3) Space Physics
Research Laboratory, The University of Michigan, USA.
afQafed.iki.rssi.ru/Fax: +7[095] 310-7023

Magnétic reconnection of the IMF and magnetospheric field lines is one of
the most probable momentum transfer processes across the magnetopause. If
the By component of IMF is dominant, the reconnection can occure in the
wide region at high latitude where the cusp magnetic field lines are antiparallel
to draping solar wind ones. During low latitude flank magnetopause crossing
INTERBALL satellite observed plasma and magnetic field behaviour showing
the reconnection process occurs at high latitudes northward the spacecraft.
The high energy magnetospheric ions were observed in magnetosheath region
and D-shape disribution of jons of the magnetosheath origin was registrated
in magnetosphere. The presense of the 90° velocity shear leads to complex 3-
dimensional structure of magnetopause and traunsition layer in the vicinity of
the reconnection site. The magnetopause in this case could not be described as
rotational discontinuity and the correct deHoffman-Teller frame could not be
found. The model of the flank magnetopause in the presence of reconnection
was proposed to explain the observations.
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HIGH LATITUDE MAGNETOPAUSE IN THE VICINITY OF
CUSP DURING STRONG NORTHWARD IMF. EVIDENCE FOR
RECONNECTION.

A. Fedorov (1), J.A. Fedder (2), E. Budnick (1), C.T. Russell (3), A. Scal-
sky (1) and S. Savin (1)

(1) Space Research Institute, 117810, Profsojusnaia st., 84/32, Moscow, Rus-
sia, (2) Plasma Physics Devision, Naval Research Laboratory, Washington, DC,
(3) IGPP, University of California, Los Angelos, CA.
afQafed.iki.rssi.ru/Fax: +7[093] 310-7023

The stable and strong northward interplanetary magnetic field on May 29,
1996 created the unique opportunity to check the structure of high altitude
cusp under such conditions. The reconnection at magnetopause region norht-
ward from the cusp was highly expected. The INTERBALL satellite- crossed
magnetopause in vicinity of the cusp at that time. The complicated ion distri-
bution function was measured in magnetosphere beneath magnetopause. Two
antiparallel magnetosheath-like ion streams were observed during rotation of
magnetic field associated with magnetopause current layer. All observed fea-
tures can be explained by reconnection occured tailward from the satellite. The
measurements were compared with MHD simulations with good agreement in
plasma parameters profile as well as the topology of reconnection.

OBSERVATIONS OF THE AKR AT THE ENTRIES INTO THE
NIGHTSIDE AURORAL REGION FROM INTERBALL-2

J. Hanasz (1), R. Schreiber (2), H. de Feraudy (3), S. Perraut (3), F. Lefeu-
vre (4), J.A. Sauvaud (5), N. Dubouloz (6), M.M. Mogilevsky (7) and T.V.
Romantsova (7) ’

(1) Space Research Centre, Torun, Poland, (2) Copernicus Astronomical Cen-
tre, Torun, Poland, (3) CETP/CNRS, Velizy, France, (4) LPCE/CNRS, Or-
leans, France, (5) CESR/CNRS, Toulouse, France, (6) CETP/CNRS, Saint-
Maur, France, (7) Institute for Space Research, Moscow, Russia.
jhanasz@ncac.torun.pl/Fax: [48] 56 6219381

Although more than a half of POLRAD observation time is covered by the AKR
emissions, there is no clear evidence of crossing of their sources at altitudes
ranging from 10 000 to 19 200 km. Instead, several crossings of the auroral
acceleration regions can be associated with the AKR emissions originating from
the sources located along the magnetic field lines well below the spacecraft.
We have concentrated on sporadic AKR events, characteristic for their sudden
appearances over a wide frequency range of hundreds kHz, lasting for a few
minutes. The radiation appears to be propagated upwards in narrow cones of a
few degrees width in longitude, from the whole altitudinal extent of the sources.
They are observed mostly in the pre-midunight sector, while the spacecraft enters
the auroral region. It is discussed whether it is a spatial or temporal effect.
Implications for the AKR generation are proposed.

LARGE SCALE DYNAMICS OF THE MAGNETOTAIL DURING
SUBSTORM EXPANSION: INTERBALL. GEOTAIL, IMP-8 OB-
SERVATIONS

C. Jacquey (1}, S. Rouquette (1), J.A. Sauvaud (1). D. Popescu (1). H.
Reme (1), S.I. Klimov (2). S.A. Romanov (2), R.P. Lepping (3), D.G. Sibeck (4).
D.J. Williams (4). R.W. McEntire {4} and'S. Kokubun (5)

(1) CESR/CNRS. Toulouse, France, (2) Space Research Institute, IKI. Moscow.
Russia. (3) GSFC, Greenbelt. USA, (4) JHU/APL. Laurel, MD. USA.
(3) STEL, Nagoya University. Toyokawa. Japan.
jacquey@cesr.cnes.fr/Fax: [+33] 5.61.55.67.01

\We report substorm observations simultaneously performed with INTERBALL.
IMP-2 and GEOTAIL located in the magunetotail. Auroral and near-Earth tail
substorm activity are analyzed with the help of ground magnetometers and
geosynchronous satellites. Using WIND data. we estimate the electromagnetic
coupling and the mechanical stress between the solar wind and the magne-
tosphere. The substorm induced large scale magnetotail reconfiguration. tail
current changes and plasma sheet dynamics are analyzed and discussed. We
finally attempt to organize the set of data in order to give an account of the
global response of the magnetotail to substorm expansion. ‘



OBSERVATIONS OF ELECTRON PITCH ANGLE DISTRIBU-
TIONS IN THE NIGHTSIDE MAGNETOSPHERE FOR DIFFER-
ENT PHASES OF A SUBSTORM.

P. Koperski (1), J.-A. Sauvaud (2), R. Smets (3), D. Delcourt (3), S. Ro-

manov (4) and N. Borodkova (4)

(1) Space Research Center of Polish Academy of Sciences, Warszawa Poland
{2) Centre d’Etude Spatiale des Rayonnements, Toulouse, France, (3) Centre

" detude des Environnements Terrestre et Plnetaire, Velizy, France, (4) Space

Research Institute, Moscow, Russia.

The Interball- Tail Electron instrument observations are presented.In the nighi-
side, mid distance magnetosphere, different types of electron pitch angle dis-

tributions were detected: field aligned, loss cone and ring type, depending on

particle energy, satellite location and phase of geomagnetic activity. We com-

- pare different cases of such distributions, relate them to different phases of
substorms and try to give physical explanation of theirs generation and evolu-
tion. ' '

GAPS IN THE ION SPECTRA IN THE INNER MAGNETO-
SPHERE

R.A. Kovrazhkin (1), J.-A. Sauvaud (2}, D.C. Delcourt (3)
(1) Space Research Institute, Moscow, Russia

(2) CESR/CNRS, Toulouse, France

(8) CETP/CNRS, Saint-Maur des Fosses, France
kovrazhkin@romance.iki.rssi.ru/Fax: +7-095-913-30-40.

Deep dropouts in the ion spectra were observed by mass spectrometers of the
ION experiment of the INTERBALL-Auroral spacecraft. “The dropouts, ref-
ered to as “ions gaps”, sometimes are rather narrow in energy range. They
are registered in a wide MLT band in the dayside magnetosphere at altitudes
13000 — 20000 km above diffuse aurora. Two types of gaps are considered:
narrow energy range A — gaps (~ 10.0 — 14.0 keV') appear in the evening and
morning sectors; while B — gaps {~ 0.1 — 8.0 keV’) appear throughout the day-
side with energy increasing towards lower latitudes. Modelling of the respective
‘ion drift trajectories shows that A-type nearly monoenergetic gaps occur on
closed drift paths not connected to the plasma sheet source, while the B-type
gaps develop for a certain range of ion energies for which the residence time on
a drift trajectory is higher than the ion lifetime defined by ion losses due to ion
charge exchange on neutral atoms of geocorona. and also by wave - particle
interactions.

AKR AND ASSOCIATED EVENTS : FIRST INTERBALL 2 RESULTS ON
PROPAGATION CHARACTERISTICS .

F. Lefeuvre, M. Parrot, J.L. Rauch (1), J. Hanasz, R.Schreiber (2), M. Mogilevsky (3),
H. De Feraudy (4), J.A. Sauvaud (5), N. Dubouloz (6)

(1) LPCE/CNRS, Orl?ans, lefeuvre@cnrs-orleans.fr/Fax: 33-2-38631234, (2):

Copernicus Astronomical Center, University Torun, (3) Institute for Space Research,
Moscow, (4) CETP/CNRS, V?lizy, (5) CESR/CNRS, Toulouse, (6) CETP/CNRS, St.
Maur-des-Foss?s

Waves observed in the 10 Hz - 2 MHz frequeny range by the INTERBALL 2 satellite
inside regions of enhanced flux of particles are presented. High altitude AKR
emissions are associated with VLF auroral hiss, ELF emissions well above the local
proton gyrofrequency, Broad band Electrostatic Noise and electrostatic turbulence.
Waveforms of one electric and three magnetic wave field components, recorded over
short time intervals (~ 0.32s), are used to determine the main propagation
characteristics of the waves (sense of polarization, degree of polarization, ellipticity,
wave normal direction). When it exists, the Z mode L=0 low-frequency cutofT, is used
to estimate the local plasma frequency. The value so obtained may be quite different
from the auroral hiss high-frequency cutoff. Ellipticity values and wave normal
directions, estimated under the plane wave approximation, are used to test generation
and propagation mechanisms.

ALMOST MONOENERGETIC IONS NEAR THE EARTH'S MAGNETO-
SPHERE BOUNDARIES

V.N. Lutsenko (1). K. Kudela (2)
(1) Space Research Institute, Moscow (2) Institute of Experimental Physics, Kosice
viutsenk@volt.iki.rsst.ru/Fax: +7-095-310 70 23

More then 120 cases of energetic ion beams with energy spectrum consisting of 1-3
narrow lines were observed during a period from August 1995 to September 1997 in
the Earth’s magnetosheath and in the region upstream of the Earth's bow shock. It was
done in a course of DOK-2 experiment onboard of Interball-1 spacecraft. The
relative width at half maximum of these lines varied from 5 to 30%, therefore we use
the term "Almost Monoenergetic Ions" (AMI) for thesé events. The fact that AMI
events were not observed in numerous previous experiments can be explained by
short duration of the events (~! min) and insufficient energy resolution of
spectrometers used before. Ion energy values varied for different events from 30 to
600 keV but are almost unchanged dunng each event. In ~50% of cases there were 2
peaks in spectra with their energies ratio of 1:2. AMI events were observed when the
spacecraft was connected with the magnetopause by magnetic field lines and the
energetic particle telescope was directed to the side of the connection point. Such line
spectra can ‘not be explained by models of particle acceleration or escape from the
magnetosphere accepted now. We deal here possibly with some new process in near
Earth's plasma or some unexpected manifestation of previously known processes.

We propose a hypothesis explaining main features of AML. It is based on the
assumption of an electrostatic field burst in small region on the magnetopause.

SIGNATURES OF THE SOFT ELECTRON PRECIPITATION REGION AT
THE POLEWARD BOUNDARY OF THE NIGHTSIDE AURORAL OVAL:
INTERBALL AP OBSERVATIONS

M. Malingre (1), N. Dubouloz (1), J.J. Berthelier (1), Y. Galperin (2), D. Chugunin
(2). T. Mularchik (2), L.Zinin (3) and J.A. Sauvaud (4)
(1) Centre d'étude des Environnements Terrestre et Planéuires, 4 Avenue de

. Neptune, 94107 Saint-Maur Cedex, France, (2) Space Research Institute, Russian

Academy of Science, Profsoyuznaya str., 84/32, GSP-7, Moscow 117810, Russia,
(3) University of Laliningrad, Kaliningrad, Russia, (4) Centre d’Etude Spatiale des
Rayonnements, BP 4346, 31029, Toulouse, France
michel.malingre@cetp.ipsl.fr/Fax : +33 | 4889 4433

A narrow region of suprathermal el precipi {energies less than a few
hundred eV) is often observed in the nightside sector, just p d of the velocity
dispersed ion precipitation region. The analysis of data from the thermal ion mass
spectrometer experiment Hyperboloid on board the INTERBALL auroral satellite

(measurements of full 3D distribution functions in the 0-80 eV energy range) shows

that this transition region between the open field lines in the polar cap and the
plasma sheet boundary layer is also characterized by intense fluxes of upgoing
thermal and suprathermal ions, mainly H+ and sometimes He+ and O+. The energy
spectrum of these ions extends from a few eV up to a few hundred eV. The pitch
angle distribution covers all angles between 90° and 180°. These observations made
in the 15000 - 20000 km altitude range are discussed in terms of combined action
of ionospheric ion heating at low altitudes due to el and ion
heating or scattering all along the field lines, together wnh the tmnspon of the
plasma in the convection electric field.

THE STRUCTURE OF THE CUSP-MAGNETOSHEATH INTER-
FACE UNDER DIFFERENT SOLAR WIND CONDITIONS

J. Mérka (1), J. Safrankova (1), Z. Németek (1), O. Santolik (1), A. Fe-
dorov (2), N. Borodkova (2), S. Savin (2), A. Skalsky (2) and S. Romanov (2)
(1) Faculty of Mathematics and Physics, Charles University, Prague, Czech
Republic, (2) Space Research Institute, Moscow, Russia.
merkaCaurora,troja.mff.cuni.cz/Fax: (+420] 2688 5095

The paper presents results of the INTERBALL~1 and MAGION-4 observations
of the high-altitude cusp and magnetosheath supported by the WIND solar
wind and DMSP low-altitude measurements. Statistical processing of two years -
of MAGION-4 measurements shows the presence of the magnetosheath like
plasma well bellow the expected magnetopause position. This region is strongly
turbulent but two point observations of shortly spaced INTERBALL-1 and

MAGION-4 satellites allow us to distinguish its spatial structure. The entry of

the plasma into the cusp region is a combination of the steady plasma flow along
the reconnected magnetic field lines and the bursty injection invoked by strong
turbulent processes in the cusp-magnetosheath boundary. These processes seem

‘to be controlled by both solar wind parameters and the interplanetary magnetic

field direction. The analysis of the data indicates significant portion of-the
plasma entering magnetosphere tailward of the cusp determined from DMSP-
observations.
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OBSERVATION OF ELECTROMAGNETIC FIELD AND
PLASMA IN- THE MAGNETOSPHERE ABOVE TROMSO
HF HEATING FACILITY

M. Mogilevsky (1), M. Parrot (2), J. L. Rauch (2), S. Perraut (3), J. A.

Sauvaud (4), R. Kovrazhkin (1), F. Jiricek (5), P. Triska (5), V. Petrov (6), T.

Bésinger (7), M. Rietveld (8), T. Romantsova (1) and A. Rusanov (1)

(1) IKI, Moscow, Russia, (2) LPCE/CNRS, Orleans, France, (3) CETP/CNRS,

Velizy, France, (4) CESR/CNRS, Toulouse, France, (3) IAP, Prague, CR,
- (6) IZMIRAN, Moscow region, Russia, (7) University Oulu, Finland, (8) MPI,

Lindau, FRG.

mogilevsky@romance. iki.rssi.ru/Fax: [+7] 095 310 7023

Joint experiment using the INTERBALL-2 (AURORAL PROBE) satellite and
the EISCAT ionospheric heating facility were carried out in October-November
1996. In these experiment, the Tromsg HF transmitter was amplitude modu-

" lated at a frequency of 1733 Hz. Signals radiated from the heated region in the
polar electrojet were detected aboard the satellite at this frequency during two
out of four passes. The most prominent effects were encountered on 27.10.96
around 21.31 UT during 7 minutes, just a few minutes before the onset of a
magnetic substorm. The observations include a) DC electric and magnetic fields
variations. b) electromagnetic turbulence in the frequency range up to 10 Hz,
¢) broad band VLF emission around modulation frequency and subharmonic,
d) burst of 0.1-6 keV electron and proton flux. Possible mechanisms respon-
sible for results of the experiments are discussed, assuming that they can be
triggered by the upstream particle flux and VLF emissions.

VARIATIONS OF THE MAGNETOSHEATH FLOW

Z. Németek (1), J. Safrinkové (1), L. Prech (1), G.N. Zastenker (2), M.N.

Nozdrachev (2), K.I. Paularena (3) and K. Kudela (4)

(1) Faculty of Mathematics and Physics, Charles University, Prague, Czech

‘Republic, (2) Space Research Institute, Moscow, Russia, (3) Center for Space
. ‘Research, MIT, Cambridge, USA, (4) Institute of Experimental Physics, Kosice.
. Slovakia.

nemecek@aurora.troja.mff. cuni.cz/Fax: [+420] 2688 5095

Present understanding of the solar wind magnetosphere interaction is based
on an assumption that all changes of the solar wind dynamic pressure reach
the magnetopause and that the direction of the interplanetary magnetic field
~ controls that of magnetosheath field. We have used the period February - March
1997 when the MAGION-4 and INTERBALL-1 spent significant part of their
orbits in the magnetosheath and WIND and IMP-8 were monitoring solar wind
to test these ideas. The analysis of simultaneous solar wind and magnetosheath
observations shows that the problem of the magnetosheath flow is more complex
and suggests significant corrections of our knowledge on the magnetosheath
flow. The observed long- and short-term variations of the magnetosheath ion
" flux cannot be explained in frame of the present models and our results indicate
an importance of the interplanetary magnetic field direction in the formation
of the magnetosheath flow. The role of enhancements of accelerated particle
fluxes is discussed for observed phenomena.

INVESTIGATION OF . A POS-
SIBLE LONGITUTINAL VARIATION OF = RECONNECTION
SIGNATURES USING INTERBALL-1 DATA

B. Nikutowski (1), J. Biichner (1), J.-P. Kuska (1), S. Klimov (2), S. Ro-
manov (2) and S. Savin (2)

(1) Max-Planck-Institut fiir Aeronomie, Max-Planck-Strae 2, 37191
Katlenburg-Lindau, Germany, (2) Space Research Institute, Profsoyusnaya 84-
32,=20 117810 Moscow, Russia.

nikutowOlinmpi.mpg.de/Fax: [49] 5556 979 295

We investigate the longitudinal dependence of reconnection signatures = ob-
served by INTERBALL-1 magnetometers in relation with auroral = sub-
storms.=20 The signatures are decreasing B, plasma sheet thinning, decreas-
ing = or negative By due to Hall currents and bipolar B structures. The obser-
vations were made during plasma sheet encounters between = X¢syr = 3D~12
and —24 Rg and between Ygsp = 3D—11 and = +12 Rg. They appeared from
minutes to tens of minutes before auroral substorm = onsets, determined by

magnetograms, meridian scanning photometers and = radar observations. In "

all cases, INTERBALL recognized magnetic = oscillations in the Pi2-pulsation
frequency range. In one case, the INTERBALL-1 and WIND spacecraft were
observing similar = features at the same time but at opposite flanks of the
tail.=20 The observations agree well with the theoretical prediction of a =
transition to globally coherent reconnection during substorms (cf. = Biichner
et al., session ST 12, this EGS meeting).
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ULF WAVES OBSERVED IN THE AURORAL REGION BY THE
INTERBALL AURORAL PROBE

S. Perrautl, A. Roux1, N. Dubouloz2, J. A. Sauvaud3, D. Popescud, M. MogilevskyS
ICETP/CNRS, Velizy, France, 2CETP/CNRS, Saint-Maur, France, 3CESR/CNRS,
Toulouse, France, 4CNES, Toulouse, France, SIKI, Moscow, Russia

Sylvaine. Perraut@cetp.ipsl.fr

Electrostatic and electromagnetic waves in the ULF frequency range (0.1-10 Hz) are
commonly detected in the altitude range (10.000-20.000 km) covered by the
INTERBALL Auroral probe. The good sensitivity of the triaxial search-coil
magnetometer and of the 3 pairs of electric sensors allows to determine without
ambiguity the characteritics of the waves which are amplified in this region and/or can
propagate through it. The analysis of electron and ion distributions leads to conclude
that, even at the apogee (20.000 km), parallel potential drop develops. At the same
time we observe Alfvenic fluctuations, which suggest that the parallel electric field is
related with the AlfvUn waves. A careful analysis of the spectrum of the ULF
emissions shows that in addition to the Alfvenic electromagnetic fluctuations,
electrostatic waves are sometimes detected; we present examples where these
electrostatic emissions are amplified at frequencies ~FO+. The typical shape of the
electron distributions observed simultaneously leads to interpreted these waves as
current driven instabilities.

.OBSERVATIONS OF ENERGETIC PARTICLES INJECTION AT

INTERBALL-TAIL PROBE DURING SUBSTORMS ON OCTO-
BER 22-23, NOVEMBER 14-15 AND DECEMBER 22, 1996.

N. Pissarenko (1), V. Lutsenko (1), N. Borodkova (1), E. Budnick (1), E.
Morozova (1), A. Moszhukhina (1), A. Petrukovitch (1), S. Romanov (1), L.
Sandahl (2), S. Savin (1) and Yu. Yermolaev (1)

(1) Space Research Institute, 117810, Profsojusnaia st., 84/32, Moscow, Russia,
(2) Swedish Institute of Space Physics, Kiruna, Sweden.
miraQares.iki.rssi.ru/Fax: +7(095] 310-7023

We present the observations of energetic particles. plasma and magnetic field
during three big magnetic substorms in 1996. These results were obtained
by using data of energetic particle spectrometers SKA-2 and DOK-2, plasma
spectrometers PROMICS-3 and CORALL and magnetometer MIF-M onboard
Interball-Tail Probe satellite. Main part of these periods Interball-Tail Probe
was located within the plasmasheet at the distance of about 10-22 Re. One
of the interesting features of these events was the appearence of charged par-
ticles with energy close to 1 MeV' during the recovery phase. We can assume
two mechanisis of acceleration. One is large-scale acceleration associated with
dawn-dusk electric field and the other is small-scale acceleration due to local
reconnection processes in the disturbed plasmasheet.

WAVE PACKETS OBSERVATIONS IN THE EARTH'S CUSP REGION, AT
THE MAGNETOPAUSE AND INSIDE OF THE PLASMA SHEET BY THE
MEASUREMENTS ON BOARD INTERBALL-TAIL PROBE.

S.Romanov (1), S.Klimov (1), V.Lutsenko (1), S.Savin (1), V.Romanov (1),
N. Borodkova (1), Yu. Yuchniewich (2), J.-A. Sauvaud (3).

(1) Space Research Institute, 117810 Profsojusnaia St., 84/32, Moscow , Russia,

(2) Space Research Center, Warsaw, Poland, (3) CESR/CNRS, Toulouse, France
sroman @mx.iki.rssi.ru / Fax: +7[095] 310-7023

A new method of the wave analysis based on the ‘scalar” and ‘vector’ correlative
dependencies have been developed and applied to the magnetic field data from
INTERBALL-1 satellite. It provides the efficient spectral analysis of vector variables
and gives wave vector angular distributions and polarization states of the
electromagnetic and MHD plasma waves. The ULF wave properties are studied in
the three different regions of the magnetosphere: in the high-latitude cusp region, at
the magnetopause, and in the plasma sheet, during the higher leve! of wave activity.
The discrete wave packets are characteristic for the low frequency variations in all
these regions. Various events differ from one another by the wave mode
composition. The ion-cyclotron wave packels in correspondence to various
ionospheric ion specics are found in the high altitude cusp region and in the tail
plasma sheet. In contrast, the spectra composed completely from packets of the
linearly polarized compression mirror waves were observed nearby the high latitude
magnetopause in time of the strong magnetosphere compression under the blow of
the high density plasma cloud coming from the Sun on January 11, 1997.



FLANK MAGNETOPAUSE POSITION AND ITS VARIATIONS

- 1. Safrankova (1), Z. Némezek (1), L. Piech (1), G. Zastenker (2), N. Niko-
laeva (2), A. Skalsky (2) and D. Sibeck (3)
(1) Faculty of Mathematics and Physics, Charles University, Prague, Czech
Republic, (2) Space Research Institute, Moscow, Russia, (3) APL Johns Hop-
kins University, Laurel, USA.
safrQaurora.troja.mff.cuni.cz/Fax: [+420] 2688 5095

The position of the magnetopause {MP) is determined by the solar wind dy-
namic pressure and interplanetary magnetic field (IMF) direction. Statistical
processing of thousands of observed magnetopause crossings led to the develop-
ment of various models which well predict the size and shape the magnetopause
in the subsolar region but the spread of experimental points around the mean
surface is rather high on the flanks. Our analysis of the simultaneous solar wind
(WIND), magnetosheath and magnetopause (INTERBALL-1 and MAGION-
4) observations shows three sources of this spread. First of them are long-term
variations of the magnetosheath density which do not correspond to the changes
in the solar wind, the second is connected with transient enhancements or de-
pletions of the magnetosheath density and the third can be attributed to the
instability of the magnetopause itself. The IMF may control both the external
(magnetosheath) and the internal (plasma sheet) boundary conditjons for the
flank MP processes and thus it may contribute to all three sources.

PROMICS-3 INVESTIGATIONS OF PLASMA "ENTRY INTO
THE MAGNETOSPHERE

Ingrid Sandahl (1), Ulrik Eklund (1), Hannu Koskinen (2), Anssi Malkki (2)
and Elena Yu. Budnick (3)

(1) Swedish Institute of Space Physics, Kiruna, Sweden. (2) mesh Meteo-
rological Institute, Helsinki. Finland, (3) Space Research Institute, Moscow.
Russia.

ingrideirf. se/Fax: int+46 980 790 50

In this paper. results from the PROMICS-3 instrument concermng plasma en-
try into the magnetosphére will be reviewed. A very interesting aspect of the
Interbali-1 measurements is that they seem to indicate that plasma entry takes
place not only in the cusp, but also through many other parts of the mag-
netopause. PROMICS-3 finds plasma of magnetosheath type in several places
other than the cusp, both on the dayside equatorward of the cusp and on the
nightside inside the magnetopause.

Interball-2 sees dispersion structures, both in the morningside and in the
eveningside. Such’ structures have earlier been studied by Viking and have

been interpreted as the low altitude signature of injections of magnetosheath -

plasma. We present one example from October 4, 1996, in which PROMICS-3
on Interball-1 measured a very structured magnetopause with several alter-
nating regions of tailward and earthward flowing plasma. while PROMICS-3
on Interball-2 measured dispersion structures above the conjugate morningside
auroral oval.

STATISTICAL STUDY OF PARTICLE FLUXES IN THE MAG-

NETOSPHERE

0. Santolik, J. Safrénkov4, Z. Némeéek and L. Piech

Faculty of Mathematics and Physics, Charles University, Prague, Czech Re-
public. }

ondrej.santolik@mff.cuni.cz/Fax: [+420] 2688 5095

The spacecraft pair consisting of the INTERBALL 1 and MAGION-1 satellites
often encountered electron fluxes of different origin. We present a statistical
analysis of these encounters based on a large data set. We use the data pro-
vided by the VDP Faraday’s cups during 20 months of operational period of
Magion-4 satellite between August 1995 and September 1997. We construct
spatial distributions of particle fluxes as the relative occurrence rates in dif-
ferent regions scanned by the INTERBALL orbit. The spatial distributions of

-electron fluxes show two principal regions of occurrence in the magnetotail: .

(a) near the magnetospheric boundary layers (b) near the plasma sheet. The
distributions further depend on the geomagnetic activity and on the direction
of the interplanetary magnetic field.

INTERBALL AND POLAR CORRELATED MEASUREMENTS
OF VELOCITY DISPERSED IONS INSIDE AURORAL SURGES

J. A. Sauvaud (1), D. Popescu (1), G. K. Parks (2), M. Brittnacher (2), D.
C. Delcourt (3), S. Perraut (3) and R. A. Kovrazhkin (4)

(1) CESR/CNRS, Toulouse, France, {2) U. of Washington, Seattle, USA,
(3) CETP/CNRS, Vélizy, France, (4) Space Research Inst:tute IKI, Moscow,
Russia.

sauvaud@cesr.cnes.fr/Fax: [+33] 5 6155 6676

We report on the frequent occurrence of nightside ion dispersion structures mea- -
sured onboard the INTERBALL-AURORAL satellite at an altitude of about 3
Re, near the boundary between the polar cap and the auroral zone. Ion energy
dispersions are related to the occurence of auroral surges simultaneously mea-
sured by the UVAI camera onboard POLAR. Northward of the surge, fluxes of
low energy electrons are systematically detected. More deeply into the surge,
intense fluxes of keV electrons are associated with energy dispersed keV ions
and with ion conics. As INTERBALL progresses southward, clear repetitive
dispersion structures indicative of the bounce of injected hydrogen ions can
be detected. From ion dispersions we try to infer the location of the injection
region. Initial computations indicate a source distance to the satellite as close
as 10 Re. We finally present electromagnetic field data showing evidence for the
development of the auroral surge in association with the detection of Alfvén
waves.

THE CUSP/MAGNETOSHEATH CONNECTION: MAGNETOPAUSE
INDENTATION AND TURBULENT BOUNDARY EFFECTS

S. Savin, L. Zelenyi, E. Budnik, N. Borodkova, A. Fedorov, S. Klimov,

N. Nikolaeva, S.Romanov, A. Skalsky, Y. Yermolaev, V. Romanov (1),

Sandahl (2), J.A. Sauvaud (3), J. Safrankova, Z. Nemecek (4), P. Triska (5),

C.T. Russell, X. Zhou (6), E. Amata (7), Fedder (8), A. Urquhart (9),

S. Fuselier (10), J.L. Rauch (11), J. Blecki, J. Jochniewicz (12)

(1) IKI, Moscow, Russia, (2) IRF,Kiruna, (3) CESR, Toulouse, (4) CharlesU
Prague, (5) IAP, Prague, (6) IGPP, UCLA, (7) IFSI, Roma, (8) NRL, Wash.,USA,
(9) U. Rice, USA, (10) Lockheed, USA, (11) LPCE, Orleans, (12) CBK, Warsaw
ssavin@iki.rssi.rw/Fax: +07 095 310 7023

We present results of the cusp/ magnetosheath interface study by Interball-1 and
Magion-4. The comparative Polar data are also discussed along with modelling
results. Significant MP indentation both in the X and Y directions is found. it can
result in the turbulent mixing driven by the MSH flow interaction with the
deformed MP. Cusp field lines, which crossed turbulent boundary layer (TBL),
experience essential stochastic behavior but on average provide topological
connection between the cusp and magnetosheath. This picture differs dramatically
from the laminar reconnection one at the low latitudes that is characterized by the
presence of rather smooth accelerated ion flows versus the detected ion heating and
bursty accelerations in the TBL. In the TBL ULF waves with amplitudes more than
0.3 of the total magnetic field serve as the intermediate chain in the SW energy
transformation.

ROTATIONAL WAVES AT THE FLANK MAGNETOPAUSE

A.Skalsky (1), A. Fedorov (1), M.Nozdrachev (1), L. Zelenyi (1),
Z.Nemecek (2) and J.Safrankova (2)

(1) Space Research Institute, 117810, Profsojusnaia st., 84/32, Moscow, Russia,
(2) Faculty of Mathematics and Physics of Charles University, Prague, Czeck
Republic.

ascal@afed.iki.rssi.ru/Fax: +7[095] 310-7023

Observations carried out in the scope of the INTERBALL project near the flank
magnetopause reveal a very complex transition between the magnetosheath and
the Earth’s magnetosphere. Both magnetic field and plasma measurements in-
dicate that it consists of thin layers (filaments) observed in association with
the large amplitude rotational (Alfven) waves. Properties of these waves are
presented and possible hypothesises on their origin are discussed by using the
simultaneous measurements performed onboard the ]I\TERBALL—TAIL space-
craft and MAGION subsatellite. \
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EVOLUTION OF THE ELECTRON PITCH ANGLE DISTRIBU-
TIONS DURING DIPOLARIZATION PHASE OF SUBSTORMS
OBSERVED BY INTERBALL-TAIL. '

" R. Smets (1), D. C. Delcourt (1) and J. A. Sauvaud (2)

(1) CETP/CNRS, Vélizy, France, (2) CESR/CNES, Toulouse, France.
rsm@cetp.ipsl.fr/Fax: {+33] 1 3925 4922

During the dipolarization phase of magnetospheric substorms, the same evolu-
tion of the electron pitch-angle distribution is often observed. When crossing
the plasma sheet inward from the outer edge, ELECTRON experiment on-
board INTERBALL-TAIL exhibits : (i) a beam-like structure aligned with the
magnetic field, (ii) a butterfly-like distribution with enhanced density at inter-
mediate pitch angles, (iii) a pancake-like distribution with enhanced fluxes in
the perpendicular direction. Those structures are observed in the near tail (at
about 8 Re), and are linked to the spatial displacement of the spacecraft. This
evolution of pitch-angle distributions can be described using the conservation
of the first two adiabatic invariants. Quite near the earth. betatron heating is
a much more efficient process that Fermi acceleration but. in a realistic mag-
netic field model, Fermi acceleration dominantes for L-shell greater than 6-8
Re because of the shape of the magnetic field line.

STUDY OF COMPRESSIONAL PC5 WAVES IN DAWN PLASMA
SHEET BY MEANS OF INTERBALL-1

0. Verkhoglyadova (1), V. Ivchenko (1), 8. Klimov (2}, S. Romanov (2),
A. Fedorov (2), A. Andrushchenko (3) and A. Agapitov (1)

(1) Dept. of Astronomy and Space Physics, Kiev University, Ukraine, (2) Space
Research Institute, Moscow, Russia, (3) Space Research Institute, Kiev,
Ukraine.

verkhOastrophys .ups.kiev.ua/Fax: {+380] 41-266-4507

Compressional waves of the Pc5 frequency range are studied. Magnetic field
and plasma data are taken for the October 1995, when Interball-Tail was pass-
ing the dawn flank of the magnetosphere. Anti-phase variations of magnetic
field and ion plasma pressures at the plasma sheet are analyzed. Method of
search for morphological dissimilarities in two time series is applied. Power
spectra are obtained in terms of Maximum Entropy Method and Maximum
Likelihood Method, and characteristic frequencies of the wave processes are es-
timated. Magnetic field disturbances along and transverse to the local field line
are evaluated. The vortical flows were found to be probably associated with
these waves. Dependency of obtained power spectra on a number of plasma
parameters and consistency with theoretical predictions are discussed.

ON THE INTERBALL-2 ELECTRIC POTENTIAL

M.V. Veselov (1), Yu.l. Galperin (1), V.V. Afonin (1), K. Torkar (2),
W. Riedler (2), A. Pedersen (3), S. Perraut (4)

(1) Space Research Institute, Moscow, Russia

(2) Space Research Institute, Austrian Academy of Sciences,

A-8010 Graz, Austria

(3) Solar System Division, Space Science Department, ESA,
ESTEC, NL-2200 AG Noordwijk, The Netherlands

(4) CETP/IPSL, Orleans, France .
mveselov@romance.iki.rssi.ru/Fax: +7-095-310-70-23.

The results on the S/C electric potential in respect to plasma from the
INTERBALL-2 satellite (Auroral Probe) are presented and analyzed together

with the data on thermal plasma. The data indicate relatively low S/C po-

tentials till the apogee (~ 19000 km) and are shown to be consistent with the
model. Possible influence of the S/C potential on the onboard thermal plasma
measurements just outside the plasmapause is analysed and examples are shown
using the data measured by different instruments onboard the INTERBALL-2.
The INTERBALL-2 potential variations dependence on environment plasma
parameters during distorbed and quiet periods is analysed.
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SUBSTORMS AND PSEUDO-BREAKUPS AS SEEN FROM COORDINATED
INTERBALL, GEOTAIL, LANL, AND GROUND-BASED OBSERVATIONS

A. G. Yahnin
Polar Geophysical Institute, Apatity, Murmansk region, 184200, Russia

_yahnin@pgi-ksc.murmansk.su/Fax: +7-81555-30925

- Brief overview of several substorm case studies made on the basis of observational

campaigns of November, 1995 and November, 1996 is presented. During the intervals
the Interball. Tail spacecraft apogee was in the night side magnetosphere. The Interball
observations have been strongly supported by the Geotail and LANL spacecraft. The
considered events include various auroral activations: pseudo- breakups, substorms on
contracted oval, substorm onsets at latitudes of the expanded oval, etc. The
consideration allows us to make two main conclusions. The first one is that there is no
principal difference between magnetospheric manifestations of pseudo-breakups and
"real" substorms. The second conclusion is that auroral breakups show very clear
association with the near-Earth neutral line and plasmoid signatures. We did not found
any significant delay between ground- based and magnetospheric signatures of the
substorm onset.

MAGNETOSPHERE RESPONSE TO MAGNETIC CLOUDES: IN-
TERBALL MULTI-SATELLITE OBSERVATIONS

Yu. I. Yermolaev (1), G. N. Zastenker (1), N. L. Borodkova (1). R. A.
Kovrazhkin (1), N. S. Nikolaeva (1), Z. Nemecek (2), M. N. Nozdrachev (1),
J. Safrankova (2), J:-A. Sauvaud (3), A. A. Skalsky (1) and L. M. Zelenyi (1)
(1) Space Research Institute, Moscow 117810, Russia, (2) Charles University,
Prague, Czech Republic, (3) CESR/CNES. Toulouse, France.
yermol€afed.iki.rssi.ru/Fax: [7] 095 310 7023

Several unusual features related to the interaction of magnetic clouds with
Earth's magnetosphere as observed on the INTERBALL satellites during 1993-
1997 are discussed. The main cause of magnetospheric disturbances is high’
pressure pulses on leading and trailing edges of clouds. Interactions of clouds
with the magnetosphere results in its compression and deformation. large scale
motions of the magnetic tail and initiations of substorms. Several important
consequences of these processes were (1) observations of magnetospheric re-
gions and boundaries much closer to the Earth than on average; (2) increases
of density and temperature in outer regions of magnetosphere; (3) multiple
crossings of geomagnetic tail boundaries presumably due to tail flapping, and
(4) bursty fluxes of high energy ions and electrons in the auroral region and
polar cap.

THE PLASMA SHEET ASYMMETRY AS FUNCTION OF IMF
Bz AND By: TAIL PROBE OBSERVATIONS

Yu. I. Yermolaev (1), E. G. Miftahova (1), V. 1. Prokhorenko (1) and L. M.
Zelenyi (1)

(1) Space Research Institute, Moscow 117810, Russia.
yermol@afed.iki.rssi.ru/Fax: [7] 095 310 7023

In accordance with orbit evolution at period from the middle of September,
1995 to the end of February, 1996 the satellite passes the plasma sheet at
regular interval of about 4 days in geomagnetic time regions of 6-0 and then
24-18 LT and at geocentric distances from 3 to 28 Earth’ radii. On the basis
of plasma and magnetic field observations, the positions of plasma sheet. mag-

. netic field distribution there and their statistical dependence on the IMF B,
. and B, componets are studied and compared with previous results and models.

Prelimenary results showed that the plasma sheet shifts in +}Ygsy direction
when the IMF B, is negative and in —Yg sy direction when the IMF By, is pos-
sitive. Asymmetry is studied with larger statistics and compared with previous
results and models.



INTERBALL DUAL-SPACECRAFT OBSERVATIONS OF SERIE
' OF SUBSTORMS ON DECEMBER 22-23, 1996

Yu. I. Yermolaev (1), N. L. Borodkova (1), E. Yu. Budnik (1), D. V.
Chugunin (1), A. O. Fedorov (1), Yu. I. Galperin (1), R. A. Kovrazhkin (1),
V. N. Lutsenko (1), M. M. Mogilevsky (1), M. N. Nozdrachev (1), A. A.
Petrukovich (1), N. F. Pissarenko (1), S. A. Romanov (1), S. P. Savin (1),
J.-A. Sauvaud (2), A A. Skalsky (1), V. N. Smirnov (1), V. A. Stepanov (1)
and L. M. Zelenyi (1)

(1) Space Research Institute, Moscow 117810, Russna, (2) CESR/CNES
Toulouse, France.

yermol®afed. iki.rssi,ru/Fax: [7] 095 310 7023

Optimal orbits of INTERBALL Tail and Auroral Probes allowed us to study
the cause-and-effect relationships between the plasma processes in the geomag-
netic tail and in the auroral particle acceleration region for multiple substorm
events on December 22-23, 1996. This time interval was characterized by almost
constant solar wind pressure ~1.2 nPa; IMF B, component returned southward
at ~11.20 UT on December 22 and was negative till ~12.00 UT next day. At
~12.00 UT on December 22 the ground stations observed beginning of the
-strong magnetic disturbance, and although IMF was relatively constant there
were also two substorms at ~22.00 on December 22 and ~2.00 UT on Decem-
ber 23. The several features of the events observed by Tail and Auroral Probes
are: (1) disruption of plasma sheet and neutral sheet current; (2) motion of
plasmoid in the plasma sheet; (3) injections of ion and electron beams into the
auroral region; (4) appearence of strongly enhanced energetic particle fluxes.

ST12 Theory and simulations of solar system

plasmas

Convener: Biichner, J.
Co-Convener: Belmont, G.

M. Berthomier (1), R. Pottelette (1), and R. Treumann (2)

(1) CETP, 4 Avenue de Neptune, 94107 Saint-Maur Cedex, France, (2) Max-Planck
Institut fiir extraterrestrische Physik, D-8046 Garching, Germany
matthieu.berthomier@cetp.ipsl.fr/Fax : +33 1 4889 4433

In a collisionless low-B plasma (B<<!1), finite Larmor radius effects and electron

inertia effects lead to the modification of the Alfvén wave into the so-called kinetic

Alfvén wave. In their nonlinear regime, these dispersive waves may form Solitary
Kinetic Alfvén Waves (SKAW). They take the form of a localized plasma

compression or rarefaction. They are associated with a perpendicular electric and

magnetic perturbation and with a parallel electric field. In the presence of a single
electron population, they propagate either at the Alfvén velocity or at the ion-
acoustic velocity. We studied SKAW in a two electron temperature plasma for an
extended range of plasma parameters. It is shown that the inertia of the cold electron

component allows the existence of compressive and rarefactive SKAW wich -

propagate at the electron-acoustic velocity. Similarly, thanks to the ion inertia and to
the presence of the hot electron population, rarefactive ion-acoustic-like SKAW may
exist in such a plasma. The parametric study of these structures shows the
connection between these different kind of solitary waves and gives their typical
electric and ‘magnetic profiles. Possible applications of such theoretical studies to
magnetospheric and solar physics will be set out. !

. SUBSTORM ONSET AS A TRANSITION TO GLOBALLY CO-

HERENT RECONNECTION

J. Biichner and J.-P. Kuska

Max-Planck-Institut fiir Aeronomie, Max-Planck-Strafle 2, 37191 I\ablenburg-
Lindau, Germany.

buechner@linmpi .mpg.de/Fax: [49] 5556 979 295

We show that micro-reconnection can always take place in magnetotail-like
structures. Special conditions must be fullfilled, however, in order to allow a
transition to large scale reconnection. The appearance of sufficient dissipation
by wave-particle resonances or inertial effects causes the transition to large
scale coherent reconnection. We demonstrate the possible evolutions toward
large scale reconnection by means of kinetic simulations and derive resulting
thresholds and criteria of substorm initiation.

REMOTE DETERMINATION OF RECONNECTAIONv PARAME-
TERS BY THE ENERGETIC H+, HEt+ AND O+ ION SPEC-
TRA

J. Biichner, J.-P. Kuska, B. Wilken and Q. Zong
Max-Planck-Institut fiir Aeronomie, Max-Planck-StraBe 2, 37191 Katlenburg-
Lindau, Germany. '
buechner@linmpi.mpg.de/Fax: [49] 5356 979 295

The time-of-flight spectrometer HEP-LD onboard GEOTAIL has measured the
spectra of higher energy Ht, Het+ and O* ions, flowing eartward and anti-
sunward in the Earth magnetotail (cf. Zong et al., J. Geophys. Res., 1997;
1998). We show that the spectra can be well explained as being formed due to
acceleration by magnetic reconnection. A fitting of the observed curves with the
theoretically predicted spectrum allows the determination-of major parameters
of reconnection.
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WAVE—PARTICLE INTERACTIONS TO BE MEASURED BY
CLUSTER: MODELLING THE DWP PARTICLE CORRELATOR

A.M. Buckley and M.P. Gough [1], C.G Mouikis [2], S.C. Chapman (3], H.
Alleyne, K.H. Yearby [4], N.-W. Watkins [3,5}

[1]Space Science Centre, University of Sussex, Falmer, Brighton, England
Jemail: A.M.Buckley@sussex.ac.uk, [2]MPAe, D-37191, Katlenburg-Lindau,
Germany, [3]Space and Astrophysics Group, University of Warwick. Coventry.
England, [4]ACSE, Sheffield University, England. [SJUASD, BAS, Madingley
Road, Cambridge, England.

The Particle Correlator module of the Cluster DWP (Digital Wave Process-
ing) experiment is designed to detect and measure modulations in the plasma
electron population resulting from wave - particle interactions and short time
particle bursts. The amplitude of modulation is measured as a function of
wave frequency and electron energy using the auto-correlation technique. Re-
sults are presented of modelling the detection characteristics of the technique
as implemented in the Cluster DWP instrument using idealised wave - particle
interactions to simulate those which may be encountered by Cluster. Com-
pared to E-field spectra, particle modulation spectra are in general difficult to
interpret, the resonance peaks in frequency-velocity space for particles being
generally less pronounced compared to the corresponding resonance peaks in
frequency-wavenumber space for the associated wave E-field. Also discussed,
therefore, is the general problem of identifying weak amplitude modulations
and criteria that can be used to determine whether such modulations are sig-
nificant in comparison to the every present random modulations resulting from
plasma thermal noisé and and instrumental effects.

THE STABILITY OF THIN CURRENT LAYERS FROM
BIDIMENSIONAL HYBRID SIMULATIONS

G. Chanteur
CETP-CNRS, 10-12 avenue de ’Europe, 78140 Vélizy, France
gerard.chanteur@cetp.ipsl.fr / fax +33-1-3925-4922

The stability of thin current layers embedded in sharp rotational or
tangential discontinuities having widths of the order of the thermal
.jon Larmor radius is difficult to investigate theoretically. The fre-
quent occurrence of such discontinuities in space plasmas fully justi-
fies the attention recently paid to their stability. Two-dimensional
hybrid simulations are used to demonstrate that sufficiently thin
current layers can be unstable to surface modes propagating along
the mean direction of the current in the layer. In isotropic plas-
mas. the only case that we have studied so far, this instability is
controlled by the rotation angle of the tangential component of the
magnetic field and the beta parameter of the plasma. The influence
of the initial state of the simulated system on the results, as well
as the controlling factors. will be discussed.

Stochasticity and trapping in single particle dynamics in slow and fast varying
reversals.

S.C.Chapman

G.Rowlands

A. Ynnerman

M. Tsalas

Physics Dept.. Univ. of Warwick. Coventry CV4 7AL. UK.

Single-particle dynamics in simple models for static reversing magnetic fields have
been extensively studied analytically in the case where the reversing field varies,
the linking field is constant. and the shear field is zero. More recently. some
generalization to include time dependence has been achieved. and results for static
reversals which include a constant shear component have been obtained. The
principal motivation for these recent studies has been the static or dynamically
thinning pre substorm magnetotail surrent sheet. however they are sufficiently
general 1o permit assymetric fields (as in the magnetosheath) and relaxing rather
than thinning reversals (as in rapid dipolarization of the magnetotail). Here we
develop these more general results annd discuss their implications.
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KINETIC MODEL OF ALFVEN WAVE LIGHT-ION GYRORES-
ONANCE HEATING

T. Chust (1) and D. Le Quéau (2) )

(1) Centre d'étude des Environnements Terrestre et Planétaires, CNRS-
UVSQ, Vélizy, France, (2) Centre d'Etude Spatiale des Rayonnements, CNRS,
Toulouse, France.

Thomas.Chust@cetp.ipsl.{r

The absorption of Alfvén waves by gyroresonant interaction with the light-ions
in an ionospheric oxygen-hydrogen plasma with parallel magnetic field gradient
is reconsidered, taking into account simultaneously the plasma inhomogeneity
and the finite temperature of the resonant ions (7} # 0). A kinetic full wave
equation is derived, that is valid in the vicinity where the wave frequency
matches the local proton gyrofrequency. It is analytically solved for the case
of a Lorentzian distribution function. The energy transmission, reflection and
absorption coefficients, for waves incident from the high magnetic field side
onto the gyroresonant interaction region, are found to be the same as for the
cold plasma case (T; = 0). Conversely, the absorption of waves incident from
the low magnetic field side is found to be enhanced and strongly depends on
the ionic temperature, whereas their transmission to the high magnetic field
side occurs still in the same proportion as for the cold plasma case. Elaborat-
ing local dispersion curves and evaluating the full wave solutions enable us to
interpret qualitatively these results and to extrapolate them for the case of a
Maxwellian distribution function. For realistic ionospheric plasma conditions a
sensible increase of the gyroresonant absorption of the waves is thus found.

Nongyrotropic Ion Distributions in the Near-Earth Magnetotail

D. C. Delcourt (CETP-CNRS, delcourt@cetp.ipsl.fr) and G. Belmont (CETP-CNRS,
belmont@cetp.ipsl.fr)

‘We examine the transport of plasma sheet ions in the near-Earth magnetotail (10-15
R;) using single-particle codes. In this region of space, because of Larmor radii
comparable to the magnetic field line curvature radius, plasma sheet ions are
subjected to a dynamical regime different from that in the distant tail or in the inner
magnetosphere. Upon interaction with the current sheet, these plasma sheet ions may
experience magnetic moment scattering and prominent bunching in gyration phase
due to enhanced tailward oriented centrifugal pull. We focus on the consequences of
this centrifugally-driven phase bunching. Within the limits of the calculations which
do not treat the particle dynamics in a self-consistent manner, we show that this
effect leads to a distinctive current distribution in the near-Earth tail, which is not
found further out. In the equatorial vicinity, this distribution is characterized by a
striated pattern of current both in the dawn-dusk and in the Earth-tail directions. The
latter current leads to field line inclination in the dawn-dusk direction near the
earthward edge of the magnetotail current sheet, which may be viewed as -
characteristic of this region of space. We also show that in this region, off-diagonal
elements of the pressure tensor are essential to achieve stress balance, in a like
manner to the distant magnetotail.

SMALL SCALE DENSITY GRADIENTS AS PREFERENTIAL
SITES FOR THE DISSIPATION OF ALFVEN WAVE POYNTING
FLUX

V. Génot (1), P. Louarn (1) and D. Lequéau (2)

(1) Observatoire Midi-Pyrénées, Toulouse, France, (2) Centre d'Etude Spatiale
des Raybnnements, Toulouse, France.

gendtlobs-mip.fr/Fax: [33] 561 332 840 )

The role of small scale density inhomogeneities in the formation of parallel
electric field is discussed. We use a simple two-dimensional mode! of the auroral
plasma cavities and we study how Alfvén waves propagate in presence of the
sharp density gradients that characterize the edges of the plasma cavities. Due
to the combined effects of (1) the fast rotation of the phase plane of the waves
and (2) the apparition of space charge on the gradients, high values of the
parallel electric field arise (of a few mV'/m for E; ~ 1 V/m) where the density
gradients are maximum. A detailled parametric study reveals that the spatial
and time evolution of the parallel electric field is highly dependent on the initial
perpendicular electric field shape and on the gradient size as well. The effects of
the spatial/temporal variations of the parallel electric field on the distribution
functions are then discussed.



FIELD-ALIGNED CURRENTS AND PARALLEL ELECTRIC
FIELDS IN THE PLASMA SHEET BOUNDARY LAYER

M. Heinemann (1) and G: M. Erickson (2)

(1) Air Force Research Laboratory, Hanscom AFB, Massachusetts USA, (2)
Boston University, Boston, Massachusetts USA .
heinemann@plh.af.mil

The magnetospheric convection electric field drives field-aligned currents in
the plasma sheet boundary layer. The currents are non-ideal- MHD effects,
of order of the ion mass to charge ratio in fluid theory. We present a fluid
theory of the currents in a two-dimensional magnetic field model containing
an- X-type reconnection line. There are two contributions to the currents,
both downward in the model solutions, one arising from finite Larmor radius
physics and the other from the Earthward rate of change of the duskward ion
drift velocity. In a uniform dawn-dusk electric field the largest ionospheric
current density occurs on field lines for which the equatorial magnetic field is
weak or has large curvature, on plasma sheet boundary layer field lines that lie
near the separatrix. In principal, the current density is' modified and limited

" by magnetospheric-ionospheric coupling; in practice, the ionospheric Pedersen
conductivity is so high that the coupling has virtually no effect. The current
into the ionosphere is of the order of 10-10°% A, in accord with observations, the
detailed value depending on the size of the diffusion region. Parallel potential
drops, computed from the requirement of quasineutrality in the presence of
ion vorticity, are of the order of 1 kV on plasma sheet boundary layer field
lines in the magnetosphere, exclusive of any low-altitude contribution.

SATURN'S THERMAL PLASMA AND NEUTRAL CLOUD-RING
COMPLEX

W.-H. Ip
Max-Planck-Institut fiir Aeronomie, D-37191 Katlenburg-Lindau, German)
ip@linmpi.mpg.de/Fax: [49] 5556 979 240

From HST observations, it is now known that the Saturnian system is filled
with a dense cloud which is supphed by the rings, icy satellites and Titan’s exo-
sphere. In the inner magnetosphere, collisional interaction of the charged E-ring
particles with Enceladus and the ring system turns out to be very important
in building up a gas disk of water-group composition. The plasma temperature
between the rings and the orbit of Enceladus can hence be controlled by the
collisional cooling of the neutrals. At the same time, the ion composition of
the corotating plasma cloud could be largely determinded by the ionization
and charge exchange process in the plasma disk. The spatial distribution of the
water-group ions as a result of radia! diffusion from their source region will be
described. The implication of the dense neutral cloud on thr charge-exchange
loss of the magnetospheric energetic ions will also be expored.

STATISTICAL PROPERTIES OF AMPLITUDES AND PHASES
IN THE ENSEMBLE OF INTERACTING WAVES
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Laboratoire de Physique et Chimie de I’Environnement, 3A Avenue de la
Recherche Scientifique, 45071, Orleans, CEDEX 2, FRANCE. )
vkrasnos@cnrs-orleans.fr/Fax: [33] 2 38 63 12 34

We study the statistical properties of nonlinear wave-wave interaction in an
ensemble of several interacting waves. The system under consideration is sup-
posed to have the energy source and dissipation in the form of the growth rate
for one of the waves, and damping rate for the others. It represents either a
cascade of several decay instabilities, or modified decay. We pay special atten-
tion to the effect of the transition from purely dynamic regimes of the systems
behavior to the stochastization of phases. It is shown that the transition from
the three wave interaction as a dominant process to the four wave interaction
can be associated with the appearance of the phenomenon of chaotic synchro-
nization. We consider several effects that can determine statistical properties of
the system such as the presence of the external noise, detuning from the exact
resonance, or the width of the spectral lines.
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Two-dimensional models of the coronal magnetic field
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We simulate the large-scale structure of the magnetic field in the solar corona
adjoining the chromospheric-coronal boundary outsidé supergranules usmg a
2-dimensional cylindrical current-layer apprommatnon The principal idea is that

although the convection pattern responsible for producing the global ic field
within the corona is unknown, its statistical fe can be d: the ber of
supergranules is large enough to make such a | approach reliable. The

large-scale magnetic field is assumed-to be a superposition of small- scale ﬁelds
resulting from supergranule currents located near the chromosphere-coronal boundary
and obeying specified statistics together with a dipole field related to processes

‘occurring deeper within the sun. Our analysis of the resulting magnetic field patterns

reveals that they depend crmcally on the number of current 'jets" associated with the
supergranules This dependence is found to be quahtatlvely similar to the observed
variation of the coronal magnetic field with solar activity. A second model is
employed to simulate the fine structure of the field within a particular supergranule:
here a plane curreni-carrying layer approximation is used with an externally-specified
large-scale magnetic field as a fitting parameter. The escape of energetic particles
from the chromosphere-coronal boundary is studied as an application of the model.

THREE DIMENSIONAL STUDY OF RECONNECTION IN THE
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We study the stability of the Earth’s magnetotail using the implicit code CE-
LEST3D. A realistic equilibrium including a perpendicular magnetic field is
considered. The implicit formulation allows us time steps almost 100 times
larger and grid spacings 4 times larger than required in explicit formulations:
for the first time a large section of the magnetotail can be studied with a more
realistic mass ratio of 180 and with sufficient accuracy in the particle velocity

_ distribution (82 particles per cell per species).

. Fax :32-2-374 8423

The simulations show that magnetic reconsiection in the magnetotail is due
to a new 3D mode. In 2D simulations, the tearing and drift-kink mode could
only be studied separately. In 3D systems a more general mode can exist with .
direction of propagation neither along nor across the direction of the plasma
current. The new mode is linear in character.and starts growing from the orig-
inal configuration.

Note that this effect could not be described in previous models with lower mass
ratios: the correct evolution of the 3D mode requires the tearing mode to grow
more stowly than the drift-kink mode: an effect present only for realistic mass
ratios.

CONVECTIVE INSTABILTY IN THE OUTER PLASMASPHERE

J1F. LEMAIRE . IASB. 3 avenue Circulaire. B-1180 Brussels, Belgium

The corotating plasmasphere is stable with respect to convective instability during
quiet conditions. During substorms. this situation is changing: sunward and eastward -
magnetospheric convection is then suddenly enhanced in-the post-midnight sector,
beyond L>3.- Consequently, centrifugal effects (influencing mostly the distribution
of the cold exospheric plasma) are augmented in the post-midnight sector, for L>3;

- the total (gravitational + inertial) force acting on all ions is then lowered, and the

initial equilibrium density distribution becomes convectively unstable in all
magnetic flux tubes which are convected faster then before the storm onset; a flow
of ionospheric H+ ion is driven upward as result of the now unbalanced kinetic
pressure gradient. Thus the ionosphere gets depleted of its light ions content. All
ions which are able to overcome the reduced potential barrier can accumulate in the
equatorial potential well, beyond the "zero-parallel-force surface”. These ions
trapped in the equatorial potential well form there a ¢loud of cold (<10 ¢ V) plasma
(plasmoid) with a kinetic pressure exceeding that of - the background. As a result of”
this excess kinetic pressure the plasmoid experiencés cross-L interchange driven by
magnetic forces; indeed. the eastward polarisation electric’ field generated by the

~ opposite grad-B and curvature drifts of electrons and “ions detaches it from the

plasmasphere and drives it into the magnetotail where it produces significant

. diamagnetic effects.
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ELECTRON ACCELERATION AT SHOCK WAVES IN THE
HELIOSPHERE

G. Mann . o Co-
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Germany.

Shock waves are formed at different places in the heliosphere. They play an
important role since they are able to accelerate particles up to high energies.
For instance, such shock waves appear as solar type Il radio bursts built up due

" to solar flares in the solar corona, as travelling interplanetary shocks, planetary
bow shocks, and as pairs of forward and reverse shocks associated with CIR’s.
In some cases of these shocks electrons are accelerated up to suprathermal and,
partly, relativistic energies. A summary of the plasma and particle measure-
ments of these heliospheric shock waves will be presented. The inspection of
these observational data show that even supercritical shock waves with large
Alfvén-Mach numbers are able to accelerate electrons up to high energies. Fi-
nally, the mechanism of the shock drift acceleration and the Fermi process are
presented and compared with the observations.

STATIONARY NONGYROTROPY NEAR COMETS
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Nongyrotropic unperturbed particle distributions are often derived as homoge-
neous solutions of the Vlasov equation for closed phase space (no source and
sink terms) leading to a time-dependant structure of the solution (rotating
at the gyrofrequency in velocity space). In the case of a weakly-active active
comet, the introduction of a source (newborn ions) and loss (diffusion) terms
leads to a stationary structure of the unperturbed nongyrotropy for the ion
ring distributions, which provides a good agreement with the observations.
Since the associated low frequency waves exhibit a compressive component on
the magnetic field and the plasma density, the linear stability of the model
distribution has been investigated for oblique wave propagation. The results
show that the weak nongyrotropy observed in this case has little influence on
the ring instability. )

MODELLING COLLISIONLESS PLASMAS NEAR A POTEN-
TIAL WELL : THE EXAMPLE OF THE IO PLASMA TORUS

M. Moncuquet (1), N. Meyer-Vernet (1) and S. Hoang (1)
(1) DESPA, Observatoire de Paris-Meudon, 92195 Meudon, France.

The passage of the Ulysses spacecraft in the “lo plasma torus” has invalidated
the traditionnal hypothesis of the local diffusive (isothermal) equilibrium along
the magnetic field lines, actually showing that the electron temperature was
substantially increasing along these lines. To explain this observation. we refer
to a “velocity filtering” mechanism, firstly proposed by J.D. Scudder {Astro-
phys. J.. 398. 299, 1992] in the context of stellar coronae. This mechanism acts
as a high pass filter for particle energies if the particles are confined in an at-

" tracting monotonic potential and have a non-maxwellian velocity distribution.
These conditions are met in the o torus, where there is an attractive poten-
tial due to the centrifugal force (since the torus is corotating with Jupiter)
and where each particles species has a suprathermal component with a ve-
locity distribution roughly decreasing as a power law; in this case, frequently

" met in collisionless plasmas, the velocity distribution of particles can be conve-
niently modelled using a ” kappa " distribution. Finally, because the torus ion
distributions could have a strong temperature anisotropy, we build a kinetic
collisionless model of the Io plasma torus based on “anisotropic bi-kappa™ dis-
tributions, which explains most of the observed latitudinal variations of the
densities and temperatures in such a confined plasma.

cI10

CONCERNING NONGYROTROPIC PARTICLE
DISTRIBUTIONS IN SPACE PLASMAS
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In nonstationary and strong inhomogeneous plasmas particle orbits are rather
complicated. When the nonstationary time scale is smaller than the gyration
period or when the inhomogeneity scale is smaller than the gyration radius -
that is at magnetic plasma boundaries - nongyrotropic distribution functions
occure. The stability of such plasma configurations is studied in the framework
of linearized Maxwell-Vlasov theory and by particle simulations. In
nonstationary plasmas nongyrotropy drives unstable waves parallel as well as
perpendicular to the background magnetic field whereas in the gyrotropic limit
the plasma is stable. As an example of an inhomogeneous plasma a sheared
magnetic field configuration or reconnection boundary is discussed. Particle
and field distributions are described by a superposition of modes of different
spatial scales and spatial filamentations. Excitation of unstable transverse
waves occures at a sheet thickness in the order of the particles thermal gyration
radius,

RESONANT AMPLIFICATION OF MAGNETOSHEATH
WAVES AT MAGNETOPAUSE: MAGNETIC FIELD
EFFECTS

L. Rezeau, G. Belmont and F. Reberac
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Previous studies have shown that a high level of electromagnetic
fluctuations is observed at the magnetopause and that it might be
explained by a resonant amplification of waves coming from the adjacent
magnetosheath. The first model developed has included the density
gradient which is observed near the magnetopause, in the cold plasma
MHD context. Successive improvements have now been added: the effects
of ion inertia (which allow a study up to frequencies of the order of the
proton gyrofrequency) and the effects of plasma temperature. The results
obtained in this more realistic description happens to be quite different:
the resonances that were observed in the most simple case disappear and
the incident fast waves are converted into Alfven waves propagating
backward. A further study indicates that the magnetic field rotation then
becomes a fundamenta! ingredient, although difficult to handle. The
reflected Alfven waves are trapped in the boundary between the
conversion point and the point where they propagate perpendicularly to
the static magnetic field. This explains the high level of fluctuations
observed in the boundary and their Alfven-like polarisation.

RESONANT ENHANCEMENT OF RELATIVISTIC ELECTRON
FLUXES IN GEOMAGNETIC STORMS.
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Enhancement of energetic electron fluxes at L ~ 4-5 were observed during ge-
omagnetic storm intervals, as well as during quieter times following high speed
solar wind stream arrival at 1 AU. Consecutive passes of GPS satellites showed
an increasing flux of 1.6-3.5 MeV’ electrons for the January 10-11, 1997 storm
event, as well as increase at L=4.5 of < 1 MeV electrons which precedes increase
in the > 1 MeV. without significant flux increase initially at higher L values.
This observation. and others by HEO spacecraft suggest that a local heating
mechanism may be operative. It is suggested that the ubiquitous, obliquely
propagating whistler waves interact with electrons which bounce along the ge-
omagnetic field lines. The unducted whistler chorus which is a typical signature
of the substorm expansion phase. interacts with the seed of sub-relativistic elec-
trons. For an oblique wave propagation the energetic electrons with large gyro-
radius (larger than the perpendicular wavelength) can interact resonantly with
multiple harmonics of the whistler waves on their bounce trajectories along the
inhomogeneous magnetic field. The resulting resonant interaction violates the
first and the second adiabatic invariants and results in electron energization at
relativistic energies. The analysis of the energization with the help of particle
and Hamiltonian simulations of these interactions are presented.



VLASOV SIMUL;ATIONS OF VERY WEAK DOUBLE LAYERS;
APPLICATION TO THE SOLAR WIND
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Very weak double layers have been recently observed in the Solar Wind; their
properties are compatible with weakly nonlinear ion-sound waves, and they are
‘most probably related to the interplanetary potential which is responsible for
maintaining the electric neutrality of the solar wind plasma. With the help of
a Vlasovi-Poisson simulation in one and two dimensions, we study the stability
of a plasma submitted to an imposed, weak, electric field in conditions similar
to those found in the fast solar wind. One observes a regime where no time
independant solution can be found, characterized by running weak amplitude
perturbations similar to those observed in the solar wind. The relation with
these observation are discussed.

LOW-FREQUENCY ELECTROMAGNETIC WAVES CAUSED
BY SMALIL~SCALE BI-ION INTERACTION
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The interaction of the solar wind with a weak heavy ion source of an extension
smaller than the gyroradius of the pick-up ions creates a beam-plasma
configuration: Solar wind protons move relative to the heavy ions which can be
considered as unmagnetized. Such situations are typical for comets with low gas
production rates (g< 10”7 s), non-magnetized plancts (Venus, Mars), active
moons including their gas tori. (Phobos, Deimos) and active experiments
(AMPTE). Dispersion analysls on the basis of Hall-MHD equations glves that
two types of low-frequency gnetic waves are excited having maximum
growth rates at off-propagation to the magnetic ficld. The ‘upper’ instability
occurs in the whistler branch, which in the beam frame is shifted down to about
the proton cyclotron frequency. The "lower’ instability is determined by the cut-off
frequency of the bi-ion system. Both lines were clearly seen in the spectra of
magneuc ficld data obtained onboard the PHOBOS spacecraft, especially during
crossing of the gas/dust torus of the moon Phobos and at the AMPTE Ba/Li
releases. Thus, the analysis of low-fi ic waves allows the
diagnostics of small-scale bl-lon ctTects whlch can suﬂ‘ cnenlly be described by
fluid modcls.

NONLINEAR DYNAMICS ASPECTS OF MAGNETOSPHERIC
ACTIVITY '

K. Schindler
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Models of substorm-related magnetotail dynamics are discussed from the point
of view of nonlinear dynamics. The discussion involves a survey on theoretical
and numerical results and, in particular, on bifurcation properties of magneto-
tail equilibria. It is neither a transition from stable to unstable equilibria nor a
catastrophe in its standard understanding. It is suggested that the actual pro-
cess seems to be of a different nature, and that it involves properties typical for
plasmas. Possibly this is the reason why it does not seem to play an 1mponant
role in classical nonlinear dynamics.

The results on which this lecture is based were in part obtained in collaboration
with Prof. Dr. Alexey Kropotkin, and Dr. Oleg Trubachev (Institute of Nuclear
Physics, Moscow State University, Moscow, Russia).
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It has recently been pointed out by Giacalone et al. (1997) that pickup ions
are more efficiently accelerated at interplanetary propagating shocks than at
stationary shocks. like planetary bow shocks and the heliospheric terminating
shock. This demonstrates the potential importance of interstellar pickup ions

* as fundamental contributors to energetic particles in the heliosphere. e have

investigated the condition for acceleration of pickup ions at the shocks bounding
corotating interaction regions (CIR's) as a function of radial distance. Using
a simple hydrodynamic scheme with spherical symmetry we follow the radial
evolution of the shock propagation speed as wetl as the radial change of the solar
wind velocity upstream of the CIR shocks. We then calculate the Parker spiral
angle of the IMF and the local'shock normal direction from which we obtain
the shock angle ©p,. We have investigated the conditions for reflection and
injection of pickup ions at oblique shocks bu self-consistent hybrid simulations.
Based on these results we propose a model where pickup ions are preferentially
injected and accelerated in the inner solar system. Beyond 4 AU accelerated
pickup ions should only be present well within the CIR on field lines w hich
map to the shocks closer to the Sun. where the shock angle ©g, is smaller:

THEORY AND SIMULATION OF 3D RECONNECTION IN
SOLAR FLARES

B.V. Somov, Astronomical Institute, Moscow State University, so-
mov@sai.msu.su ) .

Some new theoretical and numerical results concerning the study of 3D
magnetic reconnection in the solar flares are reviewed. The collisionless
reconnection theory — more exactly, the model of a high-temperature
turbulent-current non-neutral current sheet — is applied to the coronal
conditions derived from solar observations with the Hard X-ray Telescope
(HXT) and the Soft X-ray Telescope (SXT) on board Yohkoh. New theo-
retical interpretations are discussed of the Yohkoh and correlated multi-
wavelength radio data on the site and mechanism of magnetic energy
transformation into kinetic and thermal energies of superhot plasmas
and accelerated high-energy particles. The idea of impulsive two-step
acceleration in flares is advocated.

" KINETIC/INERTIAL ALFVEN WAVES IN THE EARTH'S MAG-

NETOSPHERE
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There is growmg evidence that Alfvén waves with short perpendicular scales
play a major role in the physics of various magnetospheric phenomena. A proper
description of these waves cannot be made within MHD approximation, but
must include thermal (ion kinetic) and electron inertia effects in the dispersion
equation. We present a review of recent progress in the theory and applications
of kinetic and inertial Alfvén waves. A new, recently emphasized effect is that
inertial Alfvén waves propagate along a {resonance) cone angle. creating spatial
channels where most of the wave energy is concentrated. It is believed that op-
tical discrete auroral arcs with thickness of ~ 1 kni are related to such channels
induced by Alfvén cones. The inertial waves carry substantial parallel electric
field which induces a number of nonlinear plasma effects. One such an effect
is related to cavitation of maouetosphenc pla.sma produced by ponderomome
force of Alfvén waves